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THANKS. 

To our many friends and readers who 
have sent us their congratulations upon 
the Historical Number printed last week 
we desire to return our cordial thanks. 
It was our intention in publishing this 
number to present the history of elec- 
trical progress during its first century as 
fully and as authoritatively as it could 
be within the limits of a single issue. In 
this, our friends tell us, we succeeded. 
While thanking them for the many kind 
words they have spoken and written, we 
seize this opportunity to assure our 
readers that, while inspired by a great 
occasion, the last number of the ELec- 
TRICAL Review should be taken as an 
earnest of the good things to come this 
year. 
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HIGH TENSIONS AND HIGH 
FREQUENCIES 

It is curious to note, in the electrical 
engineering of to-day, a distinct tendency 
to go back and work over the ground of 
the earliest experimentalists in the subject 
and return to the investigation of high- 
The first recorded ob- 
servation of artificial electrical phenomena 
was that by Thales, 2,500 years ago, of 
the attraction of rubbed amber for light 
bodies. This is the basis of electrostatic 


voltmeters and other instruments of the 
same type now largely used. A good 


many centuries further along, but next in 


tension electricity. 


order of attempted research, come such 
investigators as von Guericke and Gilbert, 
and after them the illustrious predecessors 
of Volta—Coulomb, Cavendish and our 
own Franklin—all experimenting with 
high-tension electricity. 

When Volta made his remarkable ex- 
periments the attention of the whole 
scientific world was focused upon the as- 
tonishing phenomena of current electric- 
ity and little attention was paid to the 
better known but even less undersood hap- 
penings that had been noticed by earlier 
workers. The electric spark and light- 
ning had been proved to be identical; 
the “Leyden bottle” was part of the lec- 
ture apparatus of the teacher of natural 
philosophy, much used to shock the un- 
wary; the glass-plate machine was the 
final development of apparatus for gen- 
erating such electricity, and everybody was 
satisfied that knowledge of “frictional” 
electricity was complete. 

The invention of machines working on 
the principle of the electrophorus by Holtz 
and Toepler and Wimshurst was, really, 
a sort of digression from the path of elec- 
trical progress. Most of the electricians 
of the middle of the nineteenth century 
were too busy setting current electricity 
to work to find 1ime for experiment and 
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investigation in the interesting and prom- 
Indeed, 
it was not until the study of alternating- 


ising field of high-tension work. 


current apparatus was taken up that high- 
tension effects received the share of atten- 
tion that their importance demands. The 
immortal labors of Maxwell and Hertz 
had already given to the world the idea 
of currents of enormous frequencies. 

So far, the only important application 
of currents of high frequency and at high 
tension has been in the wireless telegraphy 
systems of a dozen investigators and in- 
ventors. The further investigation is 
pushed along these lines the more it seems 
certain that in the future electrical trans- 
mission of intelligence, if not of power, 
may find occasion to make use of their 
While few dare to hope to 
receive messages from our colleagues on 


phenomena. 


other planets we still may find consider- 
able use for a system of intelltgence trans- 
mission using that portion of the ether we 
live in. Meanwhile a vivid imagination 
can conjure up visions of dreadful and 
endless litigations between rival companies 
engaged in simultaneously disturbing the 
earth’s 
transmission purposes. 


electrostatic charge for power 


though, there is 


room for much invention and ingenuity in 


Seriously speaking, 


the application of wireless telegraphy to 
useful purposes. There seems no in- 
herent reason, in the light of recent 
achievements, why we may not hope to see 
transatlantic vessels in constant communi- 
cation with shore during the whole length 
of their voyages. Certainly the perfec- 
tion of wave signaling from its present 
beginnings to that degree of perfection is 
no longer a step than has been taken in 
telephony between the magneto instru- 
ments of Professor Bell and the apparatus 
that works daily in all sorts of weather 


between New York and St. Louis. And 


9+ 


if we once have the system of communica- 
tion outlined above in working order, 
marine losses, both of lives and property, 
will be vastly reduced. While on the sub- 
ject of marine losses, it seems that a sys- 
tem of wave signals visible through thick 
weather to a wave cohering instrument, in- 
stead of high-frequency waves visible to 
the eye under good weather conditions 
only, coming from certain French coast 
lighthouses might have avoided a some- 
what spectacular narrow escape we were 
reading about in the daily papers last 
week, 

The maritime uses of a signaling sys- 
tem of this character, no matter how much 
they appeal to our sense of the romantic, 
are by no means the most important. A 
system for military use that would be 
capable of operation under the exigencies 
of war would be of enormous value. 
Suppose it had been in operation at Lady- 
smith and Mafeking last Summer—of 
what untold importance would it have 
been to an anxious nation? Then, even 
in time of peace and for the less interest- 
ing uses of commerce, such a wireless— 
especially a cableless—system would be of 
high value. We-need a transpacific cable 
just now, but if wireless signaling will 
work across 3,000 miles of sea we can dis- 
pense with it. 

The inventors who have done most in 
this direction have almost promised us 
this perfection. It is much to be hoped 
they can make their assertions good. 

Coming back now to the high-tension 
current as it has been developed in mod- 
ern engineering practice, we see that to it 
we must look for one of the most impor- 
tant industrial developments of electrical 
engineering—the long-distance transmis- 
sionof power. Certainly the immediate fut- 
ure seems to contain nothing more promis- 
ing than the developments of this art that 
may be confidently expected. In about 
10 years we have graduated up from elec- 
trical pressures of 3,000 volts to those of 
about 30,000 volts, and there seems no 
very good reason for not going higher 
where this is required. Already transmis- 
sions in excess of 150 miles have been 


undertaken—not as experiments or to 


demonstrate anything, but to earn money, 


From these considerations it will be seen 
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that there is hardly any branch of elec- 
trical application more fruitful or prom- 
ising than that dealing with currents of 


high frequency and high tension. 





WHAT SHOULD AN ELECTRIC LIGHT 
STATION SELL? 

The natural answer that one might give 
to the question above is electric light, but 
a moment’s thought will show that the 
large majority of stations to-day are sell- 
ing electrical energy, not light, and that 
the customer gets the benefit of any im- 
provement in lamps or translating de- 
vices. Is this a proper busiaess method ? 

No less an authority than Mr. Edison 
has always contended that the proper 
business of the lighting station is to sell 
light. 
tomers’ bills in kilowatt hours, because the 


It is convenient to figure cus- 


meters read in those units, but the aver- 
age customer would not recognize a kilo- 
watt if he saw one and reallv has no in- 
terest in the financial transaction with the 


company beyond getting his money’s 


worth of light. He would be just as well 


satisfied, in most cases, to pay by the lamp- 
hour or the candle-hour. 

If, under the present state of things, a 
vital improvement should be made in 


lamps the public in general would benefit, 
and the business of the stations might 
actually be reduced. If a lamp of twice 
the efficiency of those now used should ap- 
pear, it is perfectly evident that half the 
energy consumed at present would give 
the user the same quantity of light—and 
he would pay only half as much for it. 
If he is satisfied with his light bills now 
why not let him continue te » satisfied 
with the same light for the san » money. 
assuming the better lamp to come? 

Of course this sounds like suggesting 
that an outrage be worked upon the con- 
fiding public, but the main question is: 
Who is to reap the benefit of future im- 
provements in lamp making? It is well 
enough for the stations to sell current, as 
such, for operating motors, for in these 
machines the efficiency is already as high 
as there is any reasonable chance of ever 
making it. With the lamp, though, the 
conditions are entirely different. The ab- 
solute efficiency of the incandescent lamp 
is less than five per cent. Certainly there 
is room enough for improvement, and 
hope for it, too. When it comes, the kilo- 
watt-hour, at so many cents, will give the 
user an increased amount of light for 
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which he will pay the station nothing. 
And he is perfectly willing to pay for more 
light, or at least to keep on paying what he 
pays now for the same light; it does not 
concern him to worry about kilowatts; 
what he thinks he is buying is illumina- 
tion. Is it not a fair question, then, to 
ask if the stations would not do well to 
consider selling light instead of selling the 
crude material from which it is made by 
a wasteful and certainly improvable 
process ? 





The article by Mr. R. C. Hull, on an- 
other page of this issue, in which the con- 
clusion that an accumulator installation 
in connection with an electric railway sys- 
tem permits the reduction of the weight 
of generating units by one-half—in other 
words, reduces enormously the stresses 
upon all the machinery—is of much in- 
terest. The diagrams with it illustrate 
remarkably well the important betterment 
in the load-curve of the generating appa- 
ratus brought about byabattery. Mr. Hull’s 
conclusion that the power problem in an 
electric railway plant resolves itself into 
consideration of the average load and the 
fluctuations—engines and generators to 
supply the average output and a battery 
to take care of the variations—is an ex- 
cellent expression of a fact which electric 
railway managers are beginning to appre- 
ciate. 





One of our esteemed contemporaries 
has wandered from the beaten sine curve 
which has hitherto been the locus of its 
editorial subjects and taken a fling at 
poor, abused Dicky Le Gallienne. It says: 
“And now comes Richard Le Galliene, so 
well known for his economical writings on 
the golden-haired girl.” Even if one is 
going to make a mouthful of a poet, 
there’s no use to spell his name wrong; 
also he wrote about the “golden girl,” not 
referring to her hair particularly, and cer- 
tainly his publishers have not found him 
economical. How curiously twisted some 
things can get sometimes! 





It is strange how litile attention has 
been given to the vitally important trans- 
portation problem presented by electric 
towage on canals and other waterways. 


During the last thirty years the perfection 
of railway methods has relegated the canal 
to the background, but while there now 
seems no great possibility of cheapening 
railway transportation costs there is a 
wide field open for experiment and inven- 
tion in the canal. 
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THE THEORY OF ALTERNATING DYNA- 
MO-ELECTRIC MECHANISMS—XI. 


BY W. ELWELL GOLDSBOROUGII. 

The discussion of the example em- 
bodied in the set of practical conditions 
cited in table 1, page 658, is not complete 
without a mathematical treatment cover- 
ing each step and showing the exact theo- 
retical relation between the several ele- 
ments. 

By the assumptions a circuit of 1.04 
ohms resistance, which contains an in- 
duction coil having a laminated iron core, 
has impressed upon it an electro-mot.ve 
force of which the equation is 
(114) 
the resulting current is expressed by the 
equation— 

i = 60 sin (w ¢ — 30°) + 10sin w #, (115) 
therefore the component of the impressed 
electro-motive force that overcomes the 
resistance of the circuit, or the ohmic 
electro-motive force, 
e,=tir=l x 1.04 = 62.4 sin (wf — 30°) 
+104 sin 3 of, (121) 
since it is in phase with the current. 

Now, as defined on page 658, the elec- 
tro-motive force that overcomes the in- 
ductance of the circuit is an electro-motive 
force that lags less than 90° behind the 
current and performs work to the extent 
of providing the energy consumed by 
hysteresis and eddy currents. Its value 
at any instant will, therefore, be the 
difference between the values of the im- 
pressed electro-motive force and the ohmic 
electro-motive force. The equation of 
the inductance electro-motive force can 
then be obtained by the method developed 
on page 479. Applying this, we have, 

e, =e —e, = 100 sin w t — 62.4 sin 

(w £ — 30°) — 10 4 sin 3 w é. (122) 


e = 100 sin o f, 


Now,— 
100 sin w ¢ — 62.4 sin (w ¢ — 30°) 
= 100 sin w ¢ — 62.4 sin w / cos 30° + 
62.4 cos w ¢ sin 30° 
= (100 — 62.4 cos 30°) sin o ¢ + 
62 4 sin 30° cos w ¢ 
= 4/100? + 2x 100 x 62.4 x cos 30° + 52.4° 
62.4 sin 30° ) 





100 — 62.4 cos 30° 
= 55.54 sin (w ¢ + 34° 9’). 
Therefore 
= 55.54 sin (w ¢ + 34° 9’) — 
10.4 sin 3 o ¢. (123) 
The equation of the wave of magnetic 


flux (#) can now be ol:tained directly 
from (123) by integration. Applying 


xX sin (- t+ tan” 


equation (44), page 596, we get, — 
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® , ’ 
= = ¢, = 55.54 sin (wt + 34° 9’) — 
10.4 sin 3 ow /, 
therefore 
= — pat cos (w é+ 34° 9') + 

@ 
10.4. 
oe cos 3 af (124) 

59.54 





sin (w 4 — 55° dt’) + 


@ 
3.46 . 
. ” sin (8 o¢+ 90). 


(125) 
This is the equation of a curve the 
ordinates of which are proportional to the 
total flux permeating the core of the in- 
duction coil. When plotted it follows the 
curve marked 9, in Fig. 29, so closely that 
the difference between the curve tracings 
is imperceptible in a drawing of this size. 
To convert the instantaneous values given 
by equation (125) to actual flux lines or 
webers they must be multiplied by a con- 
stant which is a function of the dimen- 
sions of the coil. The method of proceed- 
ing in such a case is explained on page 569. 
Equation (125) shows that if a wave of 
magnetic flux induces in a coil of wire an 
electro-motive force which is a complex 
harmonic function the wave of magnetism 
is alsoa complex harmonic function And 
that, moreover, the wave of magnetism 
contains the same number of harmonics 
as the induced electro-motive-force wave, 
but that the amplitude of each of the 
upper harmonies of the wave of magnetic 
flux is reduced in proportion to its fre- 
quency coefficient. In the present in- 
stance the third harmonic is only one- 
third as prominent in the wave of mag- 
netic flux as it is in the electro-motive- 
force wave of inductance. ‘Therefore the 
wave of magnetic flux approximates a 
simple harmonic wave much more nearly 
than does the inductan-e electro-motive- 
force wave. Very slight departure in a 
wave of magnetism from a pure harmonic 
wave may give rise to marked distortions 
in the electro-motive-force wave which 
it induces. For this reason it is a very 
difficult matter to construct generators of 
alternating-current power to produce pure 
harmonic electro-motive-force waves. 
In the case of the ‘‘ equivalent curves ” 
we have as before, 
e = 100 sin w ¢, (114) 
also 
i’ = 60.8 sin (w # — 31° 19’), (120) 
therefore 
e' =e’ r = 63.25 sin (w # — 31° 1y’) 
(126) 
and consequently 


, 


e =e — e'. = 10u sin w ¢ — €3.25 sin 
(w ¢ — 31° 19’) 
= 56.5 sin ( ¢ + 35° 33’). (127) 
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Now from (127), by the same method 
employed in determining the equation 
for ®, we have 

56.5 


& = —~ cos (wt + 35° 33’) 


= °° sin (w t — 54° 21’). (128) 

By this calculation ®' lags (54° 27’ — 
31° 19’ = 23° 8’) behind the equivalent- 
current curve. This checks the deter- 
mination of 24° 19’ previously obtained by 
the less exact method. 

About the same difference exists be- 
tween the approximate and accurate de- 
terminations of the angle of advance of 
the equivalent inductance electro-motive 
force ahead of the impressed electro- 
motive force. The approximate value 
being 34° 22’ and the theoretical value 
35° 33’. 

To check the effective values of the 
electro-motive forces we must apply equa- 
tion (105) to (121) and (123). 

Then 
E, = .707 / 62.42 + 10.42 = 44.71 volts, 
as against the value of 44.7 obtained by 


the graphical method. 
In the same way 


EB, = .707 55.54? + 10.42 = 39.94 volts, 

which by the graphical method is 39.57. 
In the above we have a good comparison 

of the relative value of graphical and exact 


mathematical methods of deriving results. 


It is seen that the approximate methods 
are sufficiently exact, and to be relied 
upon, when c:refully applied. A graph- 
ical construction has also the virtue of 
presenting to the eye a clearer conception 
of the relative bearing of the quantities 
involved than can be derived from an in- 
spection of mathematical formule. 


ON CIRCUITS CONTAINING 
AND CAPACITY. 


RESISTANCE 


The quantity of clectricity contained 
in a condenser at any time is expressed by 
the equation : — 

q=Ce, (129) 
in which ¢g =the quantity of electricity 
in the condenser expressed in coulombs, 
C = the capacity of the condenser ex- 
pressed in farads and e,= the difference 
of potential between the opposed sets of 
condenser plates 

From the nature of the relation of g 
anie, it is evident that if a small quantity 
of electricity @ q is added to the charge 
of the condenser in the time d ¢, a cur- 
rent, 

i=dq+dt, (130) 
will flow in the conductors connecting the 
condenser to the source of electro-motive 
force during this time; or, in other 
words, the value of the current flowing in 
the line at any instant is equal to the rate 
of change in the value of the charge con- 
tained by the condenser. 
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Fireproofing Wood—A successful Ger- 
man method of fireproofing wood is as 
follows: Subject the wood from six to 
eight hours to the boiling heat of a solu- 
tion of 33 grammes of manganese chlor- 
ide, 20 grammes of orthophosphoric acid, 
12 grammes of magnesium carbonate, 10 
grammes of boracic acid and 25 grammes 
of ammonium chloride, in 1 litre of water. 
The wood thus treated is said to be per- 
fectly incombustible even at great heat, 
and to be also protected by this method 
against decay, injury by insects and putre- 
faction. 

The Light Cure — We notice that the 
Deutschen Medizinischen Wochenschrift 
has published a communication — by 
Dr. H. Strebel, of Munich, on the 
deadly effects produced* by the in- 
visible rays of the electric discharge 
upon bacteria, says the Electrical 
Engineer. The doctor, it seems, has suc- 
ceeded in proving that the invisible rays 
of a powerful induction spark are capable 
of killing strong cultures—for instance, 
of micrococcus prodigiosus—within the 
short space of, say, 20 minutes, even 
through a thick medium of quartz. The 
induction spark is naturally rich in ultra- 
violet rays, but by employing certain sub- 
stances as electrodes and a Leyden jar as 
a regulator and accumulator of the elec- 
tricity, the richness of the spark in ultra- 
violet light may be enormously increased. 
Dr. Strebel used electrodes of aluminum 
and cadmium, when the ultra-violet. por- 
tion of the invisible spectrum, rendered 
visible to the eye by projection on a fluor- 
escent screen, exceeded the visible portion 
of the spectrum by more than four times 
in length. Further experiments showed 
that the invisible ultra-violet rays, after 
the passage of light rays through a system 
of Finsen filters, had been completely ab- 
sorbed by the apparatus, and that the de- 
structive chemical influence which the ap- 
paratus had upon bacteria was due en- 
tirely to the agency of the visible rays, 
especially those of the blue-violet order. 
But the latter rays have but little chemi- 
cal effect compared with the invisible 
ultra-violet rays, wherefore the success of 
the experiment bears very largely on the 
improvement of the light-cure process— 
that is to say, the strengthening of the 
bacteria-killing capacity of the light—be- 
sides the simplification and cheapening of 
the process, for compared with the 80 
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amperes required by the Finsen filtering 
apparatus, only a very small current is in- 
volved in the case of the Roentgen appara- 
tus. Dr. Strebel has also been engaged in in- 
vestigating the permeability of different 
mediums for ultra-violet rays and their in- 
fluence on different kinds of bacteria. 


Aluminum— Aluminum is, at the present 
price, the cheapest metal in the market, 
with the exception of iron, zinc and lead, 
says the London Electrical Review. This 
metal is now extensively used in place of 
copper, brass, tin, and in some cases even 
iron, especially when the reduction of dead 
weight is a question of great importance. 
Aluminum is also beginning to be very 
largely used in connection with electricity, 
as electrical conductors of this metal, giv- 
ing the same conductance as copper, weigh 
only half as much and cost less. It is im- 
possible to foresee the ultimate extent of 
the use to which this metal can be put, 
but the progress made in aluminum during 
late years justifies the most sanguine ex- 
pectations. Twenty years ago the total 
output in the world did not exceed four 
or five tons, and its price was about £6,- 
000 per ton; 10 years ago its price was re- 
duced to about £2,000 per ton, and the 
output increased to about 30 tons per an- 
num ; now the price is from about £130 to 
£140 per ton, and the output during the 
last 12 months is reckoned at 5,000 tons. 
Considering the number of uses to which 
this metal can be put, the output is yet 
very insignificant in comparison with the 
output of other metals. Up to the year 
1854 aluminum was nothing but a labora- 
tory curiosity, but after that date small 
works for its production on a commercial 


scale were put up, both in England and 
France. It is only during the last 10 
years, since the production of aluminum 
by the clectric process has been started, 
that it has been possible to put it in the 
market at such a price as to compete with 
other common metals, with the result that 
in 10 years the demand has increased 
from 30 to 5,000 tons, and will undoubt- 
edly go on increasing at a very rapid rate. 
Aluminum is only produced in the world 
by four different companies, viz., the Brit- 
ish Aluminum Company, who are the sole 
producers for the United Kingdom and 
the Colonies; the Pittsburgh Reduction 
Company, the sole producers for the 
United States; the Société Electro- 
Métallurgique Francaise, the sole pro- 
ducers for France, and the Société 
Anonyme pour l’Industrie de 1|’Alumi- 
num, the sole producers for the rest of 
the Continent. 


Spark Telegraphy—In the early days of 
Mr. Marconi’s experiments on wireless 
telegraphy, the German Emperor com- 
missioned Professor Slaby, of the Char- 
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lottenburg Polytechnic Academy, to pro- 
ceed to England and investigate Mr. 
Marconi’s invention, says the Electrical 
Engineer. We believe that in this case 
a report was made to the Emperor, and 
that the professor demonstrated the suc- 
cess of wireless telegraphy by means of 
signaling stations in the palace grounds 
at Potsdam. These experiments were con- 
ducted some years ago now, and since that 
time Professor Slaby has continued to 
make investigations on the subject, and 
has been responsible, together with Count 
Arco, for a number of improvements. 
These improvements were explained in a 
lecture delivered recently in Berlin to 60 
eminent scientists. The lecturer was hon- 
ored by the presence of his Emperor. The 
Berlin correspondent of the Standard states 
that the professor commenced his lecture 
by expressing preference for the term 
“spark telegraphy” to that of “wireless 
telegraphy.” This was so because an elec- 
tric spark had hitherto always been neces- 
sary for the practical success of the meth- 
od. He went on to comment on the Mar- 
coni system, and condemned, for certain 
reasons, the transmitting device used by 
Marconi. We gather from the report be- 
fore us that this was condemned because 
of the comparatively good oscillatory char- 
acteristics of the Marconi circuit, which 
had been adopted to enable the receiving 
instruments to be timed to the same period 
as the transmitter. This effect, however, 
can be increased by a new method discov- 
ered by Professor Slaby, which, it appears, 
consists of inserting a spiral in the circuit 


in order to render the waves more per- 
sistent. In the lecture in question two 
receiving instruments were connected with 
the lightning conductor on the company’s 
chimney. Telegrams were transmitted to 
and from two stations, one of which is 
about eight and one-half miles distant, 
and the other at Charlottenburg, about 
two and one-half miles distant. After be- 
ing called, these two stations telegraphed 
their names simultaneously to the con- 
ference hall 10 times as quickly as could 
be done by the present system, and on 
ordinary Morse strips. At the conclu- 
sion of the lecture the Emperor expressed 
his high satisfaction at the great success 
of the new method, and conversed with 
the lecturer and others present for more 
than -half an hour, surprising many of 
them by his thorough knowledge of the 
system. Valuable evidence of the prac- 
tical use of wireless telegraphy was pro- 
vided recently, when a message was 
sent from the Princess Clementine to 
Ostend, asking that a tug might pro- 
ceed to the assistance of the bark Medora, 
which had gone onto the Ratal Bank. 
The exact position of the vessel was given, 
and a tug was thus able to go to her assist- 
ance. 
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INFLUENCE OF STORAGE BATTERIES 
UPON RAILWAY GENERATING 
APPARATUS. 


BY R. C. HULL. 


The most economical weight of ma- 
chinery to operate under a given load has 
always been an important factor in ma- 
chine design. When the load is a steady 
one the problem is comparatively simple, 
but when of an intermittent or fluctuating 
character it becomes both varied and com- 
plex. 
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they illustrate the only cause of the ratio 
of the weights of a railway engine and one 
to furnish the same average power when 
the load is practically steady. 

This ratio I find by a number of com- 
parisons is about two to one. In other 
words, the best experience of to-day is that 
to operate a railway station satisfactorily 
the engine must be twice as heavy as it 
would have to be if the load were steady. 

The nature of these fluctuations is hard 
to classify. By watching the ammeter of 
a railway generator at work a difference 
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For intermittent work such as that re- 
quired of an engine operating a rolling 
mill the most important questions that 
arise are as follows: The weight of fly- 
wheel required to furnish the momentum 
which, with the addition of the power given 
by the engine, will do the work at the 
proper speed; the proper strengthening 
of the different engine parts made neces- 
sary by the shock due to the sudden load ; 
and the size of the engine necessary to 
carry the average load. 

An excellent example of a fluctuating 
load is the load on the station of an electric 
railway ; fluctuating, as it does, widely, con- 
tinuously and unsteadily. The car motors 
fluctuate from no load to full load and the 
station load is the resultant of their fluc- 
tuations. This resultant is shown graphic- 
ally by diagrams obtained by taking five- 
second ammeter readings on three stations, 
which diagrams are submitted here. 

Fig. 1 represents the fluctuations on 
the station of the Pensacola Electric Ter- 
minal Railway Company, Pensacola, 
Fla. 

Fig. 2. Those on the station of the Cen- 
tral Railway, of Baltimore, Md. 

Fig. 3. Those on the P street station of 
the Metropolitan Traction Company, 
Washington, D. C. 

These diagrams are important, for, in- 
asmuch as they show the load fluctuations, 
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limits, the duration of the peak is greater 
or. less. 

Let us note the effect of a shock of this 
nature on a generating outfit, composed of 
a generator direct-connected to a Corliss 
type of engine. The conductors on the 
armature are subjected alternately to a 
light then heavy pressure in the direction 
opposite to that of rotation; causing in 
them a tendency to loosen. The armature 
has a tendency to loosen on its shaft and 
to get out of balance. The sudden changes 
of load tend to make the brushes spark 
heavily. These effects have lead to the 
development of an armature as solid as 
mechanical ingenuity can make it, forced 
on the shaft under great hydraulic pressure. 
The generator must be very carefully de- 
signed to prevent excessive sparking and 
the conductors and commutator must be 
fitted with the greatest care. 

The shock is communicated to the en- 
gine through the shaft and is separated 
into two portions, one acting on the fly- 
wheel and one on the rest of the engine 
through its crank and its reciprocating 
parts, the proportion given to the latter 
depending upon the weight and velocity 
of the flywheel. A shock is thus com- 
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Fie. 2.—CurvE SHOWING FLUCTUATION IN LOAD ON THE STATION OF THE CENTRAL 
RatLway, BALTIMORE, MD. 


will be noted in the character of the fluc- 
tuations, some being of great rapidity, 
others more gradual ; some will remain at 
the peak for an appreciable time, others 
for but a fraction of a second. 

They, however, have more nearly the 
character of a sudden load than of one 
gradually applied, and in their action on 
the generating apparatus have the effect 
of blows more or less glancing as, within 


the form of increased strength. More- 
over, as there is no knowing just how 
long the fluctuation will last, nor how soon 
another will follow, the size of the cylin- 
ders must be increased in order to supply 
power to keep up speed. We have thus an 
increased weight throughout due both to 
the power required to take the fluctuation 
and to the shock of the fluctuation. 

The steam piping must be enlarged to 





98 ELECTRICAL REVIEW Vol. 388—No. 8 





a certain extent to allow for the extra 
steam necessary or else the fluctuations in 
pressure will tend to make leaky joints. 

It is only when we reach the boiler that 
we find practically no change in con- 
ditions between a steady and a fluctuating 
joad, as the steam drum should form a 
reservoir of sufficient capacity to furnish 
the necessary reserve. This reservoir is 
necessitated by the design of both the re- 
turn tubular and the water-tube boiler and 
is increased by the use of superheaters and 
steam separators. 

These points have only been touched 
on lightly as I have neither the intention 
nor the ability to go deeply into the ques- 
tion of the strains on railway apparatus Coa 
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plainly one important combination of 
cause and effect. 

The cause is the fluctuation of the rail- 
way load. 7 

The effect is the enormous increase in ROTARY 
weight and size of railway station ap- aon 
paratus, together with a vain attempt on 
the part of designers to standardize the 
same; vain, inasmuch as each road has its 

















own fluctuation idiosyncrasies; a single- 
track road, a double-track road, one with 
light grades, one with heavy grades, high 
speed, low speed, many stops, few stops, 
etce., all taking the same average horse- 
power, will each have a fluctuation peculiar 
to itself, which must be taken into account. 
Furthermore, as the number of cars in- 
creases the fluctuations decrease in com- 
parison with the average. How impossi- 
ble then must it be to determine the size 
and weight of the apparatus necessary in 
any case, save by an educated guess. The 
result has been to build units with strength 
sufficient to stand almost any strain, load 
them to the limits of their capacity, and 
if more power be needed add more units. 

This is of course all wrong and but for 
the rapid development of the electric rail- 
way and its increased earning capacity 
over horse, cable, and even steam railways 
that it has displaced, the evil would have 
been more carefully considered and its 
remedy more diligently sought ; and as the 
latter is directly under our noses I have 
no doubt that it would have been quickly 
discovered. 

When the electric storage battery de- 
veloped from a scientific possibility into a 
commercial reality, the remedy was at 
hand, and it has been already applied in Pane | | " 
a number of cases in which engines and 2 T | co 

| | | 
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generators, ready for the scrap heap as 


far as operating under the existing con- 
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given a load condition under which they 
could operate without trouble. 

Whether at the power station or on the 
line the function of the storage battery is 
the same—to take the load fluctuations ; 
and at the present time the percentage of 
the fluctuations taken by the battery under 
ordinary conditions is 90 per cent. If 
necessary this percentage could be made 
higher, but it is considered high enough. 

I have submitted two diagrams, Figs. 
4 and 5, showing the effects of batteries in 
railway service. 

Fig. 4 represents the current taken by 
the Union Electric Railway Company, 
of Dover, N. H., the rotary transformer 
which furnishes the power and the charge 
and discharge of the battery. 

Fig. 5 shows the fluctuations in voltage 
with and without the use of a battery. 

These diagrams illustrate how faithfully 
the battery can be made to perform its 
duty, and how closely the generator load 
approximates to the average. 
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of time and improvement, at least until 
the twentieth century gets out of its 
swaddling clothes and begins to outclass 
them all. 

Among the shining marks of progress 
has been the trolley system, which has so 
rapidly and effectively wiped the lumber- 
ing horse car off the face of the earth. 
It has been welcomed everywhere in all 
countries which pretend to be up to the 
times in progress. It has, in short, been 
a boon to humanity—which here expressly 
includes femininity. But in pondering over 
the gigantic strides of the electric motor 
car, it strikes one who has been actively 


engaged in building trolley roads and thus 
assisting at their magnificent entry into 
the hearts of the people—and the mag- 
nates—that, after all, there has been a 
serious retrogression. 

Ten years ago, imperfect as the system 
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Fic. 5.—Curves SHow1ne FLUCTUATION IN VOLTAGE—WITH AND WITHOUT THE USE 
OF SToRAGE BATTERIES. 


The question now arises, why should not 
the design of railway apparatus be changed 
to that of apparatus to supply the average 
load required, and the answer is hard to 
conceive. That the storage battery is of 
a value more than commensurate with its 
cost when the load is subject to heavy 
fluctuations, no intelligent engineer, con- 
versant with the situation, will deny. 
When the fluctuations are so light that the 
battery is not of such a value the railway 
apparatus designed for the average load 
will take care of them. The standardiz- 
ing of apparatus would become much sim- 
pler and the saving both in material and 
labor very great. 

The problem of power would resolve 
itself into the average, to be taken by the 
station, and the fluctuation, to be taken by 
the battery ; and the amount of each could 
be increased with increased demand. All 
uncertainty would be removed and first 
cost and economy of operation would be 
reduced to the lowest possible point ob- 
tainable. 
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The Blot on the Trolley System. 


To THE EpiTor oF ELECTRICAL REVIEW: 
Encomiums on the wonderful progress 


of the nineteenth century are all the rage, 
and truly the past century is likely to 
stand as the leader in the onward march 


may have been, the physical operation of a 
trolley car was all that could be desired by 
the most exacting passenger. Its start 
was as gentle as a Summer zephyr, yet by 
gradual and almost imperceptible degrees 
it could rise to the furious pace of the 
cyclone. Acceleration was as rapid as it 
is to-day, but there were no bone-wrench- 
ing jerks, passengers were not piled up 
against one another nor suddenly flung 
into unexpecting laps. All went smoothly ; 
every one who rode was content and even 
delighted; growls were infrequent, and 
the nickels flowed in comforting volume 
into the coffers of the magnates. But it 
was soon discovered that this gentle, soul- 
soothing starting and acceleration of the 
cars, for some reason, was a devouring 
cancer on the expense account. Signals 
were set for the electrical inventor who 
was then poised aloft absorbed in the 
realm of theory, and he swooped down 
upon the field and tackled the motor and 
its equipment. The struggle was short 
and the dear old rheostat was soon plucked 
out, the motor was turned topsy-turvey 
and finally emerged as the great money- 
saver, the “series parallel system,” while 
the old rheostat was ignominiously flung 
into the scrap-pile and substituted by the 
new controller, the great physical trainer 
of modern times. From the point of view 
of the magnate and his superintendent, 
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the change was magical. Motors there- 
after needed less inspection and repairs, 
coal bills could be lessened, or else more 
collection-baskets passed around in the 
shape of additional cars. All this was 
very well, and the dear public got more 
frequent service for its money, more nick- 
els went to the receiver’s office every trip, 
and trips cost a few cents less to the rail- 
way companies. Besides the direct finan- 
cial benefit thus conferred by the series 
parallel system upon the ledgers of the 
magnates, it has placed a fearful weapon 
in the hands of the motorman when he 
happens to be in bad humor and wishes 
to show it to the unfortunates who may be 
riding with him. All he has to do is to 
jump his notches a little more rapidly 
than usual and away go the standing pas- 
sengers, sprawling all over the car. Limbs 
may be wrenched, bones may be broken 
and serious hurts sustained, but the 
motorman only chuckles softly to himself 
and delights in the thought that he can 
clear himself and blame it all on the 
pesky controller. 

But, I ask, is this the best the elec- 
trical inventors of this enlightened age 
can do for the poor contributors of the 
nickels? Must we always continue to 
submit to this abominable slam-bang 
method of starting cars? Is there no hope 
at all for the poor passengers who have 
to go through this purgatorial preparation 
twice daily? Perhaps time and the proc- 
ess of evolution may develop in us a 
species of sucker on our feet, so that, like 
the fly, we can anchor firmly to the floor, 
or ceiling if need be, and let the motor- 
man do his worst while we placidly smile 
at his fury. But we will not yet give up 
hope that the masterful inventor will come 
forward and show the way, and place on 
the motor-cars an equipment whose con- 
troller will, while preserving the economy 
so dear to the heart of the magnate, com- 
pel an easy and graceful glide of the car 
in starting, and permit all the rapid ac- 
celeration which can be desired, without 
jeopardizing our bones and placing us at 
the mercy of an ill-tempered party on the 
front platform. We can not even stand 
up for our rights in this matter at pres- 
ent. If we attempt to do so, bang goes 
the controller handle over to the second 
or third notch and our standing is de- 
stroyed with equal celerity. 

All other details of the trolley system 
are as near finality as they are likely to 
get. Most of the little every-day troubles 
and annoyances are due to bad workman- 
ship or want of care in the maintenance 
department, and will gradually become 
less and less as time goes on. The thor- 
oughly modern trolley system on our streets, 
whether it be overhead or under-running, 
is a very perfect one in all the details. 
But it will continue to have a blot on its 
character until this continual jerk is done 
away with, and it is to be hoped that the 
electrical journals will begin a crusade 
against it. It can be remedied and will, 
once the inventors can be persuaded to 
take up the subject in earnest, as they are 
bound to do sooner or later. 

» en me 

New York, December 31, 1900. 
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A CENTURY OF AMERICAN EXPORTS. 


BY ARTHUR STANLEY RIGGS. 


The first recorded export from this coun- 
try was made long before the dawn of the 
last century, when, in 1608, a cargo of 
the products of Virginia and a number 
of the aborigines were sent by Captain 
John Smith, governor of the colony estab- 
lished ai Jamestown by the London Com- 
pany, to England. From this small be- 
ginning the colonies soon obtained a trade 
in rum, molasses, tobacco and cther arti- 
cles of merchandise which met with a 
ready sale in England, thus creating the 
demand for American goods which has 
since built up a commerce of inestimable 
value, not only to us but to the world at 
large. 

It was slow and dangerous work at first, 
this sending of goods across the ocean. 
Pirates of the most bloodthirsty order at- 
tacked and plundered every merchant ves- 
sel possible, committing atrocious crimes. 
Even war vessels fell a prey to the pica- 
roon’s rapacity. The merchant-captains 
of that day armed their vessels heavily, 
drilled their crews like men-o’-war’s-men— 
and took to their heels under a press of 
canvas on sighting a suspicious sail. 
Sometimes they were compelled to heave 
to and fight, such a contest generally re- 
sulting in the capture of the vessel and the 
wholesale slaughter of all the men. Mer- 
chants never counted upon receiving their 
shipments until the vessels bearing them 
arrived in port. Matters continued thus 
for more than a century and it was not un- 
til the.notorious Kidd was hung at Exe- 
cution Dock, in London in 1701, that 
piracy received a permanent check. 

From the small beginning of John 
Smith we have attained during the year 
that ended with December 31, 1900, a 
total of over $200,000,000 for our export 
trade in metals, while for the year ending 
with June 30, 1899, the enormous total of 
$1,203,931,222 for exports of articles of 
domestic manufacture was scheduled. In 
1820 the Treasury Department at Wash- 
ington, D. C., began the publication of 
“Commerce and Navigation of the United 
States” as an annual report dealing with 
exports and imports and furnished gratis 
by the government to the authorities of 
the various ports of the country and sent 
on application to other interested parties. 
Imports during the year which ended 
with June 30, 1899, were valued at $112,- 
150,911, or considerably more than a bil- 
lion dollars in value under the exports for 
the same period. An idea of the value 
of our metal exports may be gathered from 
the statement that in 1890 the copper ex- 
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ported was valued at $2,349,392, and steel 
rails at $315,000; while in 1900 the prob- 
ability is that the copper exports will ex- 
ceed $60,000,000 and steel rails about 
$12,000,000. Iron and steel manu- 
factures for the 10 months ending with 
November 1, 1900, aggregate more than 
$100,000,000; for the calendar year of 
1900 the volume of exports is roughly 
figured at a billion and a half, and imports 
at about $825,000,000. A balance is 
shown in favor of the exports of about 
$650,000,000, or $25,000,000 greater than 
ever before recorded. Cars for steam and 
other railways have been exported in such 
quantities that a total valuation of about 
$4,000,000 has been placed upon them 
within the year. 

In a general way it may be stated, with 
perfect fairness to all other countries, that 
no nation in the world has approached us 
in rapidity of increase in trade, fecundity 
of inventive ideas for practical purposes, 
unlimited enterprise and pluck in facing 
conditions seemingly insurmountable, in- 
exhaustible private resources for carrying 
on trade, and a general progressive and 
aggressive temperament in business mat- 
ters both at home and abroad. Develop- 
ment in some fields of enterprise has not 
been as rapid here as in foreign countries, 
an example of which may be cited in the 
learned researches of the German chemists 
and physicists, but all things considered, 
the United States have a permanent place 
in the very forefront of the industrial 
battle. 

At the present time only one nation, the 
United Kingdom, is ahead of us in the 
value of her exports, and even in this in- 
stance there is not a terrifying margin 
over our figures. Possibly the most re- 
markable fact in our entire export trade is 
the increasing use and demand for Amer- 
ican materials by British engineers, who 
prefer our machinery, structural steel, 
electrical apparatus and many manu- 
factured articles of copper and bronze, 
while articles for ladies’ wear and many 
other equally important objects are in 
steady demand. Our bridge makers have 
closed contracts right and left throughout 
England and her colonies, and in Ger- 
many and Russia, giving better material 
and work and doing it for less money and 
in shorter time than can the British firms, 
who view our usurpation of their time- 
honored rights with astonishment and dis- 
may. 

Africa has American telephone and tele- 
graph wires as far inland as the Belgian 
Congo; in the Sandwich Islands is an 
American electrical supply house and en- 
gineering firm; Canada is generously illu- 
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minated with are lamps from New Jersey ; 
interior China and Japan and Corea are 
full of our manufactures, particularly 
steel, machinery and electrical goods; the 
Sublime Porte recently admitted a con- 
signment of American electrical apparatus 
—the first to be passed through any cus- 
toms office in the Turkish Empire; far to 
the south the rich Indian principality of 
Johore has ordered an electrical plant at 
a cost of over $800,000. The story reads 
like a romance and there is not to-day a 
single civilized country in the world that 
has not some American product bearing 
upon it, where all may read the magical 
stamp, “U. 8. A.”—the symbol of enter- 
prise, quality and mechanical skill. 

Great American manufacturing plants 
are located in several foreign countries. 
Japan, Belgium, England, France, Ger- 
many, Switzerland and Holland have Bell 
telephones; in Russia, England and 
France the Westinghouse company has im- 
portant branches, as has also the General 
Electric Company. Carnegie products 
are in such demand abroad that one Scotch 
firm has chartered a large steamer of con- 
siderable speed and 4,000 tons burden to 
make eight voyages to Welsh ports, carry- 
ing nothing but Carnegie structural steel ; 
bridges and structural steel for one of the 
great German companies are soon to be 
sent to Bremen by the American Bridge 
Company, that firm having easily dis- 
tanced all competitors. India and Siam 
have fallen into line, reports from our 
consuls in Calcutta and Bangkok showing 
the demand in those countries for our 
products. 

When the fine 44-gun frigate Constitu- 
tion put to sea for the first time the re- 
mark was passed abroad that the United 
States Navy was “a bundle of pine boards 
under a strip of dirty ragged bunting.” 
The old Constitution proved her mettle 
and temper in many a hot sea-fight, never 
meeting defeat. To-day our navy has 
won such universal regard that Japan, the 
most progressive of the far Eastern na- 
tions, has had us build her finest battle- 
ship and cruisers, while Turkey, a power 
of many yesterdays, has ordered a cruiser 
from American builders. 

Copper, zinc, spelter, lead, tin, tin-plate, 
semi-precious metals of all descriptions, 
silver and many other metals or metallic 
combinations, form one of the most im- 
portant branches of our export trade, and 
of these copper is easily in the lead, the 
American copper mining industry never 
having been before in so flourishing a 
condition as at present. Between Jan- 
uary 1 and October 1, of 1900, 448,000,000 
pounds of copper were produced in the 
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United States, worth from $72,000,000 
to $75,000,000. Allowing all expenses at 
cight cents a pound, the net earnings for 
the nine months production shown above 
would be equivalent to between $35,- 
840,000 and $37,500,000, while the profit 
as figured will nearly equal the total value 
of the home product of 1894. Foreign 
deliveries for all of Europe during the 
ame period amounted to 408,892,160 
pounds, or very considerably less than our 
individual production. Agricultural pro- 
ducts exported in the first nine months of 
1900 rise $50,000,000 higher in value than 
for the same period in 1899; manu- 
factures, $60,000,000; mining products, 
$7,000,000 more; and forest products 
$5,000,000 over the previous year’s fig- 
ures, the greatest growth being in the ex- 
port of raw cotton and manufactured 
iron and steel. 

Reports solicited from the customs offi- 
cials of the ports of Boston, New Orleans, 
Philadelphia and Baltimore show that the 
exportation of copper—divided into three 
classes, viz., copper ore, ingots and manu- 
factures—soared far above any previous 
figures recorded, practically doubling the 
figures for the year ending with 1894. 

Apparatus and materials for street rail- 
way construction form items of great im- 
portance. From a value of $1,652,656 
during the first nine months of 1898, elec- 
trical apparatus exported increased to 
$2,090,787 during the same period in 
1899 and to $3,987,405 during the first 
nine months of the past year. Instru- 
ments and apparatus for scientific pur- 
poses, in which classification are included 
telegraph, telephone and similar electrical 
apparatus, show a similar increase, the 
values for the periods named being re- 
spectively $2,312,555, $4,101,014 and 
$4,849,789. 

Our copper mines are producing so fast 
and yield such excellent raw material that 
were it not for the steady demand from 
and heavy shipments to foreign ports the 
local market would be overstocked in a 
single week, the mine owners would lose 
millions of dollars, the thousands of work- 
men to whom they give a living would be 
discharged for lack of work, and whole 
sections of the country would suffer ter- 
ribly from need of the actual necessities 
of life. This foreign market not only af- 
fords a wide field for our copper and other 
goods, but it also greatly strengthens the 
tone of local markets, keeping quotations 
steady at good prices, being thus of benefit 
not only to the manufacturer and the 
workingman, but to the stockholder and 
the broker. 

The outlook for the export trade of the 
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United States is so pregnant with promise 
that only the wildest conjectures can be 
hazarded at its condition in the course of 
the next hundred years. Manufacturers 
are even now working their mills and 
plants night and day, seven days in the 
week, every week in the year, to fill home 
orders, which in many instances are al- 
ready far behind, and many of the repre- 
sentative concerns of the country say that 
they do not desire any more export trade 
for this very reason. 

From nothing in the past 100 years we 
have developed an export trade of over a 
billion and a half dollars in value. What 
the year 2001 will show no one may know, 
but from the present indications we may 
look for 10 or 20, possibly 50, times as 
great a business. 

sacar nate 
Electric Locomotives for the New 
York Central Railroad. 


Notification has been received by the 
Rapid Transit Commission, of New York 
city, that the New York Central Railroad 
Company will build subservice tracks of 
its own under the Forty-second street ter- 
minal of that road. The commission has 
abandoned its former plan of carrying the 
rapid transit tunnel under the Grand 
Central Station to Forty-seventh street, 
taking it instead through Forty-second 
street to Broadway, as was originally 
proposed. The object of the railroad in 
making a loop for suburban trains, put- 
ting in an extra level and perhaps after- 
wards a track connection with the rapid 
transit tunnel, is to obviate inconvenience 
to passengers and the congestion which 
now delays the trains so seriously in the 
tunnel. It will also materially facilitate 
the handling of the heavy crowds of pas- 
sengers which throng the station during 
the holidays and other busy seasons. The 
railroad has been experimenting with sub- 
stitutes for coal-burning locomotives for 
some years past, wishing to use them in 
the tunnel, and if the present plan proves 
effective the subway motors will be hitched 
onto the trains in the railroad sheds and 
used to haul them over the route of the 
underground road, by which arrangement 
trains could be run to City Hall and 
through the East River tunnel to Brook- 
lyn, where connections would be made 
with the Long Island Railroad system. 
In the same manner trains could be made 
up at the City Hall, in Brooklyn, or the 
City Hall, at Manhattan, leaving the tun- 
nel tracks at Forty-second street to run 
over the tracks of the New York Central 
or of the New Haven road as far as may 
be desired, making stops at One Hundred 
and Tenth and One Hundred and Twenty- 
fifth streets on Park avenue, thus accom- 
modating a great number of persons and 
avoiding the use of any steam locomotives 
in the railroad company’s tunnel. 
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THE PRESENT STATUS OF THE ELEC- 
TROLYTIC REFINING INDUSTRY IN 
THE UNITED STATES. 

BY TITUS ULKE. 

(Concluded from page 85.) 

In the tank room a full tank load of 
electrodes is handled at one time by means 
of a rack-frame and traveling crane, and 
charged into one of the 1,600 tanks in the 
refinery referred to, or discharged there- 
from, as desired. This means a great 
saving in the labor item alone, besides 
facilitating very rapid work. 

Walker’s casting machine is also gain- 
ing much favor and is being introduced 
into several large refineries. 

In conclusion I may add that consider- 
able quantities of copper matte and bull- 
ion are now shipped from many parts 
of the world to the United States to be 
treated, chiefly because refining costs less 
here than in Europe, due to the large 
capacities, excellent equipment and pro- 
gressive management of our leading elec- 
trolytic refineries. 

Silver—The first electrolytic silver re- 
finery in the United States was erected in 
1886 by the Pennsylvania Lead Company 
near Pittsburgh, Pa., and, in its rebuilt 
state, is probably still in operation. It 
has a daily capacity for parting from 30,- 
000 to 40,000 ounces of doré bullion. A 
similar refinery was built a few years later 
by the St. Louis Smelting and Refining 
Company, but is now closed down, like the 
balance of this company’s St. Louis works. 
In 1895 the Guggenheim electrolytic silver 
refinery at Ferth Amboy, N. J., was erect- 
ed, and later rebuilt and enlarged, so that 
it is now probably the most extensive in 
the world. The Globe Smelting and Re- 
fining Company’s electrolytic silver refin- 
ery, near Denver, Colo., was not started 
until the Spring of 1898. 

In the electrolytic parting of silver and 
gold it is not necessary to obtain the de- 
posited metal in sheet form, as silver in 
crystals is readily melted into bars. Ow- 
ing to the great value of the metals treat- 
ed, the chief aim is to secure a rapid out- 
put. As high a current density is there- 
fore employed as is possible without un- 
duly heating the electrolyte or carrying 
over impurities from the anode. Short- 
circuits produced by the bridging over of 
silver crystals from cathode to anode when 
high-current densities are used can be 
avoided by scraping off the silver crystals. 
These fundamental principles were first 
recognized and commercially applied by 
the late Dr. Bernard Moebius, who, in 
1884 and in 1895, respectively, patented 
the only two forms of apparatus now in 
commercial use. 
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The old Moebius process, in use at 
Pittsburgh, Pa., and Perth Amboy, N. J., 
and in which a fixed cathode is employed, 
is distinguished from the Moebius con- 
tinuous band process, now used at the 
Globe smelter, of Denver, Colo., and char- 
acterized by a moving silver cathode band. 
It will be impracticable to describe either 
of these processes here, but it may be 
pointed out that the Moebius continuous 
band process was abandoned at Perth Am- 
boy chiefly because of the difficulty of re- 
moving the deposited silver from the 
silver belts. A few years ago, however, 
Mr. Gustave Nebel, formerly an assistant 
to Dr. Moebius, discovered that oil will 
prevent the close adherence of the elec- 
trolytically deposited silver crystals to the 
belt, which fact has been successfully ap- 
plied by Mr. Nebel to the band process as 
employed in the new Globe refinery. 

Another important improvement made 
in the last-mentioned plant was the re- 
placement of the platinum electric con- 
tact points, formerly employed, by the 
both cheaper and better conducting con- 
tact points of silver, and the recognition 
of the necessity of removing the silver 
belts from the electrolyte when not in use 
to avoid their gradual solution. 

In conclusion, IT may add that the cost 


of parting doré silver by the Moebius elec- 
trolytic process, with careful management, 
should not exceed 20 to 30 cents per 100 


ounces. 

Gold—Regarding the electrolytic refin- 
ing of gold bullion, experiments were 
made at the Philadelphia Mint, during 
the past year, with the Wohlwill process, 
in use since 1880 or thereabouts at the 
Norddeutsche Affinerie, at Hamburg, lead- 
ing to the adoption of this process by the 
United States Government. 

The Wohlwill method of producing 
chemically pure gold by electrolysis, and 
slightly modified by Dr. D. K. Tuttle and 
Mr. H. J. Schlaeker, will be installed at 
the new Philadelphia Mint. Thus far 
about 2,000 pounds of gold bullion have 
been electrolytically refined at the old 
Mint, in Philadelphia, and beside the pure 
gold, platinum and other metals of the 
platinum group were recovered as_by- 
products. 

The chief feature of the Emil Wohlwill 
process is the addition of hydrochloric 
acid or sodium chloride to an electrolyte 
of gold chloride, so as to prevent or, at 
least, diminish the evolution of chlorine 
at the anode and the consequent impover- 
ishment of the gold contents of the solu- 
tion electrolyzed. In this respect there 
is an essential departure in the behavior 
of gold from that of copper and silver 
under like conditions. 
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Wohlwill has demonstrated that it is 
practical and profitable to continuously 
purify impure gold and gold alloys by em- 
ploying comparatively weak solutions of 
gold chloride and electric currents of a 
density as high as 100 amperes per square 
foot and even higher, through the com- 
bined influence of higher temperature and 
added hydrochloric acid. 

The electrolyte used is a solution con- 
taining about 25 to 30 grams of gold per 
litre, and maintained at a temperature of 
about 60 degrees to 70 degrees centigrade, 
with about 20 to 50 cubic centimetres, ac- 
cording to the current density, of fuming 
hydrochloric acid with a specific gravity 
of 1.19, or, instead, 21 grams or more of 
sodium chloride or common salt per litre. 

When sodium chloride is employed, the 
amount of the compound added should in 
every case be limited to 100 grams per 
litre of electrolyte, as otherwise the silver 
chloride present would be dissolved in the 
alkaline chloride and be deposited at the 
cathode with the gold, thus defeating the 
object in view. Therefore the amount of 
sodium chloride in the solution is restrict- 
ed to that which will suffice to bind the 
chlorine evolved at the cathode. 

As Dr. Wohlwill states, when the tem- 
perature of the electrolyte and the quan- 
tity of hydrochloric acid (or salt) therein 
are in proper accord with the density of 
the electric current, the anode gold, plati- 
num, palladium and the bulk of the for- 
eign constituents of the anode will pass 
into the electrolyte under the influence of 
the electric current. The major portion 
of the iridium and other metals of the 
platinum group remain undissolved, and 
with these the silver is separated as solid 
silver chloride. Similarly, a portion of 
the lead is separated in the form of lead 
chloride as soon as the electrolyte becomes 
saturated therewith, or nearly so, while 
the bismuth is separated in the form of an 
oxychloride should the amount of hydro- 
chloric acid present be insufficient to keep 
it dissolved. The above-described insoluble 
mud, which separates and readily drops 
off the anode in small quantities at a time, 
also contains a very small amount of anode 
scrap and gold, forming about ten per cent 
of the weight of the anode in an extreme- 
ly fine state of division. The presence of 
this gold is due to the fact that a portion 
of the anode gold is at once converted into 
protochloride instead of normal chloride, 
and the protochloride immediately after 
formation is decomposed into normal 
chloride and finely-divided gold. 

While, as described, a portion of the 
anode constituents pass over into the solu- 
tion and another portion subsides in the 
form of an insoluble deposit, pure gold 
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is exclusively deposited at the cathode, 
even from solutions of constantly increas- 
ing impurity and with currents of a dens- 
ity of 100 amperes per square foot. The 
gold extracted from the electrolyte at the 
cathode is therefore constantly replaced, 
chiefly by gold dissolved at the anode, and 
in part by equivalent quantities of other 
metals, but as the quantity of gold de- 
posited at the cathode corresponds in part 
with the quantity of silver, lead and bis- 
muth converted into solid chlorides, there 
is a gradual impoverishment of the elec- 
trolyte in gold, which is replaced by the 
addition of a sufficient quantity of gold 
chloride. 2 

The simultaneous accumulation of for- 
eign constituents in the electrolyte does 
not affect the purity of the gold deposited, 
even if there is an excess of such impuri- 
ties, so ong as the proper amount of gold 
is present in the electrolyte. In fact, the 
presence of these foreign constituents is 
even advantageous to the deposition of 
pure gold at the cathode, because the com- 
pactness of the deposit, which is very 
bulky from pure solutions, especially when 
currents of high density are employed, in- 
creases With an increase in the impurities 
in the electrolyte without affecting the 
purity of the deposited gold. 

The above described method of extract- 
ing gold permits of the recovery (from 
large quantities of anode materials) of the 
comparatively small percentage of pla- 
tinum contained therein, which after the 
precipitation of the gold may be directly 
recovered in the form of ammonio-pla- 
tinie chloride. 

Owing to the high value of the anode 
material and of the solution, as well as of 
the product of the electrolysis, it is ad- 
visable to refine within the shortest pos- 
sible time and in the smallest possible 
space. Accordingly currents of the high- 
est possible density and comparatively thin 
anodes are employed. With an anode four 
millimeters thick and an initial current 
density of 40 amperes per square foot, 
the anode will be so far consumed in 24 
hours, that the remainder, about one-tenth 
of the original weight, is preferably re- 
melted and used in making fresh anodes. 

The cathodes are made of thin rolled 
pure gold electrolytically obtained, and 
may be of the same length as the anodes 
but considerably narrower, because they 
rapidly increase in size in all directions 
under the action of the electric current, 
the deposit being a coherent one, even with 
currents of a comparatively high initial 
density. This fact enables the refiner to 
place the electrodes in close proximity to 
each other, say three centimeters apart, 
without danger of short circuiting or en- 
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dangering the purity of the cathode de- 
posit. 

At the beginning of the electrolytic 
operation, when the electrolyte is yet free 
from impurities and the deposited gold 
is not very dense, the electrodes must be 
placed further apart or the cathodes more 
eanenns changed. 

The apparatus for refining gold bullion 
consists of a tank or vessel made of porce- 
Jain, stone ware, or other suitable ma- 
terial, upon which is arranged a frame of 
wood, carrying the two conducting strips 
or bars of copper or brass, to which the 
cross bars, say nine in number, are alter- 
nately connected by means of binding 
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the level sinks below the outlet of pipe a, 
and allows air to enter the same, while the 
flow of liquid from the reservoir is stopped 
the moment the level of the electrolyte has 
risen to seal the outlet of the pipe. 

The water used in washing the gold de- 
posits and the residues and mud, which are 
periodically removed from the tanks, can 
be placed in the reservoir and thus re- 
turned to the electrolyte without previous- 
ly concentrating the same, as this is effect- 
ed by the evaporation of the hot electro- 
lyte during the electrolytic operation. If 
the anode material contains a comparative- 
ly great quantity of silver, the anode sur- 
face will be coated therewith in the form 
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of lead, the acid solution becomes rapidly 
saturated with lead chloride, and as soon 
as this is the case, both electrodes, as well 
as the internal surfaces of the tanks and 
the surface of the electrolyte, become 
coated with crystals of lead chloride. It 
is advisable, in order to avoid this condi- 
tion, to add a quantity of free concentrated 
sulphuric acid to the electrolyte, say equal 
to the quantity of free hydrochloric acid 
present. The lead then forms an almost 
insoluble deposit of lead sulphate on the 
anode, which sulphate gradually drops off 
or is mechanically removed. 

The present status of the electrolytic 
refining industry in the United States and 
its great economic importance can per- 
haps best be appreciated by a study of the 
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posts. A number of such tanks, the elec- 
trodes of which are in multiple circuit, are 
electrically connected in series, and the 
end tanks with the negative and positive 
poles of a dynamo. 

As it is necessary to maintain the elec- 
trolyte at a uniform level, notwithstanding 
its loss by evaporation due to heating, a 
reservoir containing fresh electrolyte is 
arranged above the electrolytic tanks 
and provided with a normally closed fill- 
ing aperture. Two pipes a and 6 lead from 
this reservoir, pipe a@ having its outlet 
slightly below the surface of the electrolyte 
in the tank, while b is a siphon-pipe that ex- 
tends near to the bottom of the reservoir 
and supplies liquid to the tank the moment 


of non-conducting silver chloride that does 
not readily drop off, thereby reducing the 
active area of the anode and giving rise to 
the evolution of gaseous chlorine, so that 
the anode will be insufficiently attacked 
and the gold in solution will be precipi- 
tated. In electrolyzing alloys of this 
kind the interruption of the operation by 
the deposition of silver chloride at the 
anode is readily avoided by removal of 
the chloride mechanically, which opera- 
tion is performed periodically, the fre- 
quency depending upon the percentage of 
silver in the alloy and the density of the 
electric current. This also applies in case 
bismuth is present in the alloy. If the 
latter also contains a considerable amount 


Another London Underground Road 
to Use Electricity. 

A London cable despatch states that on 
January 7, at a meeting of the London 
Underground Railway Company, it was 
voted to issue bonds for £666,000 for the 
purpose of changing the motive power 
from steam to electricity. A shareholder 
asked the chairman of the meeting if an 
American syndicate was to do the work. 
The chairman replied: “Some Americans 
are putting in bids. We will select the 
best firms available.” 

seniniaensiilliliediis 

Winnipeg, Manitoba, has been carrying 
on its electric street lighting plant very 
successfully for the past year, giving an 
improved service at decreased cost. 
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Papers have been filed by the Zanes- 
ville, Ohio, Electric Light Company, cer- 
tifying to an increase of its capital stock 
from $75,000 to $140,000. 


Waterloo’s (Iowa) electric lighting 
plant has recently been sold and the new 
company which purchased it will install 
improvements valued at about $50,000. 


A complete private lighting plant with 
a capacity of 700 incandescent lights has 
heen nearly finished in Decatur, Ill., for 
the Arcade hotel and business block. When 
finished the plant will have cost about 
$1,500. 


The plant of the Beacon Electric Light 
Company, of Chester, Pa., is not only 
working at a very profitable volume of 
business, but is so busy that its full capac- 
ity is frequently taxed almost to the break- 
ing point. 


The International Electric Company, of 
Minneapolis, Minn., has been purchased 
by the Old Colony Trust Company, of 
Boston, Mass., which latter is understood 
to be acting for eastern capitalists. The 
purchase price is not yet published. 


An electric lighting plant for Johnson- 
ville, N. Y., is soon to be installed in 
Valley Falls, where a knitting mill has 
been purchased and in which the plant will 
be located until business conditions war- 
rant the erection of a thoroughly modern 
building. 


At a special municipal election recently 
held in Oskaloosa, Iowa, it was determined 
to grant a franchise to the company now 
installing the electric traction system 
for an electric lighting plant. The com- 
pany states that $250,000 will be spent 
before its plant is complete. 


The Jeffersonville, Ind., Light and 
Water Company, owned by C. 8. Knight, of 
Ft. Wayne, has been sold to Eastern capi- 
talists represented by Clarke Smith, of 
Boston, Mass. The terms of the purchase 
are not known, but it is rumored that the 
new company will add a gas plant to the 
lighting system. 


The surrender of stock by the only re- 
maining obdurate stockholder of the Peo- 
ple’s Light and Power Company, of New- 
ark, N. J., enabled the United Electric 
Company, of New Jersey, to complete 
its purchase of the old concern. The 
United company will call in $18,000 of its 
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bonds, replacing them with real estate 
bonds. 


Woodstock, Ont., a city of about 10,000 
inhabitants, has just purchased the elec- 
tric light plant from the present illumi- 
nating company, and will run it in future 
as a municipal undertaking, while Kings- 
ton, Ont., whose population is 20,000, has 
given the required legal notice to the 
Kingston Light, Heat and Power Com- 
pany of its intention to proceed under the 
law to arbitrate to acquire the whole plant. 
The company’s contracts expire at the end 
of 1901. The value of the property is 
about $300,000. 


Defective insulation caused asmall firein 
a department store of Minneapolis, Minn., 
a week or so ago, which would have been 
disastrous had not the employés of the 
store handled the crowd of Christmas 
shoppers in a cool manner. The blaze 
started inside of the “electric column” in 
the arcade. This column was covered 
outside with rosettes of colored incan- 
descent lights. The firemen were com- 
pelled to cut into the column, destroying 
it, but aside from the temporary panic and 
the demolition of the column there was 
little loss. 


Quincy, Ill., has been experimenting 
with an independent light plant at its 
court house and the report showing the 
costof operationisnot considered very flat- 
tering to the project, as the plant has cost 
about $400 in excess of the amount for 
which the Quincy lighting company of- 
fered to light the building. Inasmuch as 
the county is now over $20,000 in debt 
and the finance committee has been au- 
thorized to borrow $20,000 more to antici- 
pate next year’s taxes to pay current ex- 
penses, the taxpayers who have to foot the 
bill will hardly consider the ownership of 
the light plant a “bold stroke of economy.” 


A lump contract for lighting the city 
of Philadelphia, Pa. has been awarded 
for the ensuing year to the Brush Electric 
Company. The prices at which the award 
was made are 28 cents per night per lamp 
supplied from city underground cables ; 
30 cents on overhead wires south of Alle- 
gheny Avenue; 31 cents on overhead wires 
north of Allegheny avenue, and 32 cents 
on lamps supplied by underground cables 
owned by the company, the bid being con- 
ditional upon the Brush company being 
given the contract for the entire city. Ow- 
ing to the expansion of lighting in Phila- 
delphia it is believed that the city’s bills 
for lighting will soon pass the $1,000,000 
mark. 


The purchasers of the Pana, IIl., light 
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and power plant have been enjoined from 
removing the machinery. About a year 
ago the owner of the controlling interest 
in the Pana Modern Electric Light and 
Street Railway Company deeded all the 
rights of that corporation to a Chicago 
syndicate for $100,000. As part payment 
55,000 acres of West Virginia lands were 
accepted, but as the deed did not bear the 
necessary amount of revenuestamps uponit, 
the recorder returned the papers, and 
while they were in transit outside parties 
filed a judgment against the lands. One 
day recently the electric light company 
attempted to move the machinery from 
the building, but an attachment was 
served restraining them. 


A recefit press despatch from Norwalk, 
Ct., says that “There is a scheme on foot 
among several cities and towns in this state 
to fight the law restricting the establish- 
ment of municipal lighting plants in the 
General Assembly and to secure its repeal, 
if possible, or else override it by amend- 
ments to their charters which will allow 
cities to control and operate plants. The 
committee on municipal lighting, recentlv 
appointed by the Norwalk city council, 
have heard from some of the towns and 
they would like to have Norwalk’s cooper- 
ation in the movement. The principal 
towns agitating the question are Walling- 
ford, Willimantic, New London and New 
Britain. The municipal plant now in 
successful operation at South Norwalk 
has been visited by various committees 
from these towns.” 

A few figures regarding the illumination 
of the Pan-American Exposition are of 
interest. Incandescent lamps for the 
grand illumination about the court of 
fountains, electric tower, esplanade and 
plaza will number 200,000, and 40 miles 
of wire will be required for their instal- 
lation. The wire will weigh 250 tons. 
Ninety-four large searchlights will be 
placed in the basin of the court of foun- 
tains to make colored effects in the cas- 
cades and increase the beauty of the hy- 
draulie effects. The surface to be illumi- 
nated is 1,390,000 square feet in area, 
about two and ‘one-half times as large a 
space as that occupied by the courts at the 
World’s Fair, twice as much as the Paris 
Expositions courts and three times those at 
the ‘Trans-Mississippi Exposition at 
Omaha. ‘Two hundred incandescent lamps 
will be used to illuminate the Streets of 
Mexico and 200 more for the Thompson 
Aerio-Cycle in the Midway. Other struc- 
tures along that street will be profusely 


illuminated and the lights thus used will 
be in addition to the 200,000 mentioned 
before. 
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Professor Elihu Thomson, the well- 
:nown inventor, has devised a dynamo- 
‘ectrie machine along rather startling 
The invention relates particularly 
‘o the commutator, and is designed to 
‘bviate sparking. Professor Thomson 
nas gone on the theory that this sparking 
: due to the fact that the current in coils 


nes. 





Pror. THomson’s DyNAMO. 


undergoing commutation is not uniform 
during a revolution, while at the same 
time the resultant armature reaction 
varies, thereby varying the field strength 
under the pole-tips. It is thus impossible 
io find a fixed position for the commutator 
brushes such as will result in the suppres- 
sion of sparking. The conditions require 
that the brushes should be moved back and 
forth on the commutator or oscillated dur- 
ing each revolution, so that the coils of the 
armature, as they pass under the brush, 
may be in a position with respect to the 
field of the machine such as will induce 
therein an electro-motive force which will 
more or less balance that produced as the 
coil passes out from under the brush. If 
the machine is operated as a rotary con- 
verter, for example, the brushes during 
one portion of the revolution would re- 
quire to have a positive lead and at other 
times a negative lead corresponding to the 
alternating generator and motor action in 
the machine. To illustrate. Suppose the 
machine to be driven by direct current, 
thereby acting as an inverted rotary con- 
verter; then when the alternating wave is 
at a maximum the lead of the brushes will 
be a generator lead, while when the 
alternating current is zero, the lead 
should be a maximum negative or motor 
lead. According to the present inven- 
tion, the inventor obtains this desired 
effect by constructing the commutator with 
segments of various widths, the segments 
being spaced close together in some por- 
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tions of the commutator and wide apart 
at others. The commutator being re- 
volved at a uniform angular velocity 
thereby causes what amounts to a variable 
velocity of the segments, whereby arma- 
ture coils in advance of a neutral position 
first undergo commutation and then coils 
behind this position similarly undergo com- 
mutation. By this arrangement the several 


armature coils may be caused to pass un- , 


der the commutator brushes at times dur- 
ing their revolution when the least spark- 
ing will take place due to commutation. 
In the accompanying illustration is shown 
a sectional view of this commutator, from 
which it will be seen that the segments 
near some portions of the periphery are 
crowded together, while at other portions 
they are given a wider spacing. As al- 
ready stated, the object of this spacing is 
to obtain a result equivalent to an auto- 
matic shifting of the commutator brushes 
back and forth, thereby obtaining the ad- 
vantages due to a periodic shifting of the 
diameter of commutation. Theeffect of this 
varying width of the segments is to cause 
some of the segments to be connected to 
points in the winding lying on approxi- 
mately the same radius as these segments, 
while other segments are connected to 
points on the winding which, by reason of 
the spacing referred to, are angularly dis- 
placed from the segments to which they 
are connected. The spacing is so chosen 
that as the armature revolves the com- 
mutator brushes will, during a single revo- 
lution, first commutate current in a coil 
lving midway between the _pole-pieces, 
then in a coil lying in a position advanced 
in the direction of rotation from this mid- 
dle position, then gradually back again, 
step by step, to a coil lying midway be- 
tween the pole-pieces, and from this posi- 
tion commutation takes place successively 
in coils lying in positions displaced by 
greater and greater angles measured from 
the middle position between the pole-pieces 
in a direction against the direction of 
rotation of the armature. The cycle of 
operation is completed by a step-by-step 
return to the position of the diameter of 
commutation by starting, which, as will 
be remembered, corresponded to a coil 
midway between the fiel. poles. The re- 
sult of this spacing is thereby to produce 
an effect equivalent to an oscillation of the 
brushes on a commutator of the ordinary 
type, the result being due in this case not 
to an actual shifting of the brushes, but 
to an apparent variation in angular veloc- 
ity of the commutator segments. The 
utility of this shifting back and forth of 
the point of commutation is particularly 
valuable in commutating machines in 
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which direct current and _ single-phase 
alternating current flow between the arma- 
ture and suitable cooperating collector 
rings and commutator. A machine of 
this type may operate either as a rotary 
converter to change a single-phase alter- 
nating current into direct current or as an 
inverted rotary to produce the opposite 
transformation. The machine in either 
case may or may not operate to produce 
mechanical power as well. The General 
Electric Company controls the patent 
which has been obtained by Professor 
Thomson on this invention. 


A new brush holder for dynamo elec- 
tric machines consists substantially of a 
brush holder having a slot in which is 
slidably mounted the brush. A spring is 
secured at one end to the holder, and Las 
its opposite end bearing upon the outer 
end of the brush to force the latter into 
contact with the commutator. The dis- 
tinctly novel feature of the idea is, how- 
ever, to provide in connection with this 
sliding brush a fixed contact, so that the 
sliding contact will not have to be wholly 
relied upon. ‘To accomplish this, another 
spring is also secured at one end to the 
holder, and has its opposite end fastened 
to the upper end of the brush, so that a 
fixed and proper connection is insured at 
all times between the brush and the holder. 
The inventor of this device is Christian W. 























A New Brush Houper. 


Kragh, of Madison, Wis., and the patent 
recently obtained is controlled by the 
Northern Electrical Manufacturing Com- 
pany. 
—_— oe —_———_— 

Wireless Telegraphy in Hawaii. 

Wireless telegraph stations in the 
Hawaiian Islands were put in operation 
on January 10, thus practically connect- 
ing all the islands except Kauai. Three 
stations are operating at present, one being 
at Honolulu, one at Hilo and one on the 
island of Lanai, that being the connecting 
station between the two others. By means 
of cables and the telephone practically all 
the islands of the group are now in com- 
munication. 
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A local paper states that Grass Lake, 
Mich., “is in the agonies of an over-supply 
of street railroads.” 

Salem, Ohio, is to have another elec- 


tric line in the near future, which will . 


be backed by large capital and will build 
a road from Salem to East Liverpool, via 
Lisbon. 

An extension from Hackensack to Pat- 
erson, N. J., will soon be made by the 
Hackensack River Traction Company, 
which now operates a trolley line between 
the Fort Lee Ferry and Hackensack. 

Electric cars are expected to be run by 
April 1 between Toledo, Ohio, and Mon- 
roe, Mich., as the track construction of the 
road is nearly complete, there being but a 
few hundred feet of track not yet laid. 


A new electric line is being projected 
in Massachusetts, to run from South Wey- 
mouth to Randolph and Dedham. The 
company is capitalized at $40,000, and 
will begin operations within a short time. 

Beaver Falls and New Castle, Pa., will 
be connected by a trolley line which will 
have a continuous length of some 40 miles. 
The road has been chartered for $100,000 
as the New Castle & Beaver Falls Electric 
Railway. 

A trolley line is being agitated by resi- 
dents of Bayville, L. I, to run from 
Locust Valley to Bayville, and thence to 
Oyster Bay. Summer residents on Cen- 
tre Island are said to desire its extension 
in their direction. 


The county commissioners of Indian- 
apolis, Ind., have granted the right of way 
between that city and Lebanon to the In- 
dianapolis & Lebanon Transport Com- 
pany, the ordinance permitting the use of 
the Lafayette pike for a term of 50 years. 

An electric line is agitated in Louisville, 
Ky., to run between Sellersburg, New Al- 
bany and Jeffersonville, to connect with 
the Big Four Bridge at Louisville. If the 
proposed enterprise goes through the road 
will handle freight as well as passengers. 


It is stated that the Muskegon, Mich., 
Street Railway Company intends relaying 
its entire system next Spring with 70- 
pound rails, those in service at the present 
time weighing 35 to 38 pounds and being 
hardly heavy enough for the service re- 
quired of them. 

A curious item appeared in a recent 
number of the Detroit Free Press, which 
stated that two sets ot promoters were en- 
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gaged on the Pontiac-Flint electric rail- 
way. One side is alleged to have no fran- 
chise, while the others are supposed to be 
at work on the road. 


President C. A. Black, of the Toledo & 
Monroe, Mich., Electric Road, states that 
his line will be in operation early in Feb- 
ruary. The roadbed is being made as 
firm as any steam line, with rock ballast. 
Contracts for cars and equipment are now 
being filled. 


What is stated to be the most expensive 
traction line in the United States was 
opened for business on December 15, in 
Pittsburgh, Pa., by the United Traction 
Company. The line in question is the 
new route between McKeesport and Wil- 
merding. Though it is barely three miles 
in length it cost more than $300,000. 

Specifications for the electric cable for 
the Manhattan Elevated Railway Com- 
pany, of New York, provides for laying 
main feeder cables in the subways under 
Second, Third and Sixth avenues, each 
cable to carry 11,000 volts pressure from 
the dynamos, while distributing cables on 
the elevated structures are to have a ca- 
pacity of 600 volts. 

A company soon to be chartered in 
Athens, Ohio, will have a capital of about 
$1,000,000, and will be known as the 
Athens, Nelsonville & Hocking Valley 
Traction Company. The road will be 35 
miles long, and have termini in Athens 
and Nelsonvilie. The promoters of the 
line are H. H. Haning, of Athens, and 
several prominent business men of Day- 
ton. 


Elkton and Chesapeake City, Md., are 
to be connected by an electric road which 
will be built by the Cherry Hill, Elkton & 
Chesapeake City Railway Company, at a 
cost of $126,400. The company has exe- 
cuted a mortgage to the Continental Title 
and Trust Company, of Philadelphia, Pa., 
for $150,000 to secure the issue of bonds 
to provide for the construction and 
equipment of the road. 

Caché County, Utah, will probably 
have an electric line to connect various 
towns in the Caché Valley in the near 
future. The Telluride Power Transmis- 
sion Company’s plant at the mouth of 
Logan Canyon is nearly finished and it is 
believed that Logan merchants will sub- 
scribe a good portion of the money needed 
for the traction line, which would obtain 
its power from the Telluride’s plant. 


A certificate of the consolidation of the 
Black River Traction Company and the 
Dexter & Brownville Street Railway Com- 
pany, of Jefferson County, was recently 
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filed at Albany, N. Y. The new corpora- 
tion’s capital stock is $105,000, and its 
directors are John A. Lebkuecher, George 
Krementz, Chandler W. Riker, of Newark, 
N. J.; Hiram F. Inglehart, George H. 
Walker, Thomas Burns, N. P. Wardell, 
Chester F. Inglehart, 8S. R. Smith, of 
Watertown. 

The promoters of the electric line be- 
tween Urbana, Ill., and Springfield, Ohio, 
will endeavor to complete the road and 
have the cars running by February. The 
power-house at Glen Echo is now in proc- 
ess of construction and will be finished in 
the early Spring, the machinery being 
covered meantime with tarpaulins until 
the temporary frame structure can be put 
up, which in the Spring can be replaced 
with a brick and steel building. 

It is stated that the Versailles & Yough 
Valley Street Railway Company has come 
under the management of the Monon- 
gahela Traction Company, and active 
preparations for opening the line are now 
in progress. It will extend when finished 
from McKeesport to West Newton, run- 
ning through Buena Vista, and will make 
a direct route between that city and Pitts- 
burgh, by way of McKeesport. It is also 
stated that a spur will be built, extending 
into the coke regions in the vicinity. 

A trolley car accident occurred recently 
in the Park avenue tunnel in New York 
city, between two Madison avenue cars. 
Passengers were unceremoniously thrown 
around by the rear-end collision and win- 
dows were smashed, but no serious dam- 
age was done outside of blocking the traf- 
fic for about half an hour. The cause of 
the collision was that the forward car was 
running “dark” and it stopped suddenly. 
The motorman of the second car not see- 
ing the first one stop kept on at his reg- 
ular speed and the collision resulted. 


The following statement is said to have 
been the utterance of a recognized author- 
ity on the Brooklyn (N. Y.) Rapid Tran- 
sit Company and was made with reference 
to that road: “The beginning of the new 
year will find us with our floating debt 
cleared off, bills met practically up to the 
very day, and a surplus in bank of $200,- 
000. The outlook for the property is very 
bright, and I expect that the present fiscal 
year will show earnings on the stock of 
three and one-half per cent or upwards.” 


A report from New Jersey states that 
the Pennsylvania Railroad Company ap- 
plied on January 3 to the council of Mor- 
risville, Pa., for rights of way for a trol- 
ley line in Philadelphia and Smith ave- 
nues, Trenton, N. J. This line when con- 
structed will be a link in the proposed trol- 
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ley system between Trenton and Phila- 
del phia. It is understood that the consent 
of most of the property owners between 
Bristol and Morrisville has been obtained 
and arrangements are said to have been 
completed with the brokers for under- 
writing the stock. 


Reports from Minnesota say that the 
‘mor that eastern capitalists were in 
\linneapolis in November to make a defin- 
ite offer for the purchase of the Twin City 
Rapid Transit Company, is persistently 
iterated by telegraphic advices from 
‘ew York. A local paper states that in 
-pite of the denials which appeared in the 
daily papers the offer has been made and 
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is receiving serious consideration by the 
company’s officials, one report which the 
paper does not confirm stating that the 
deal has been all but pushed through and 
that the two interurban lines and the 
Stillwater line, together with the entire 
systems of both Minneapolis and St. Paul 
have been included in the negotiations. 

Albany, Troy and Warrensburg, Ne Y., 
are soon to be connected by an electric 
railway which will make a continuous 
chain 65 miles long. Messrs. Joseph 
Powers, of Troy, and A. V. Colvin, of 
Glens Falls, are back of the enterprise and 
it is stated that, though the present ter- 
minus of the line will be Warrensburg, 
plans are on foot to extend the system to 
Schroon Lake, in the lower Adirondacks. 
The company will also build a new trolley 
line from Fort Edward to Glens Falls if 
the road already running between those 
towns can not be purchased for a reason- 
able figure. It is believed that the power for 
the enterprise will be supplied by the 
dam which is now being built across the 
Hudson River, eight miles above Glens 
Falls. This is now about one-third fin- 
ished and when complete will have cost 
over $1,000,000. 
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EFFECT OF OIL ON THE INSULATING 
QUALITIES OF MICA. 


BY T. 0. MOLONEY. 





The use of mica as an insulator in the 
electrical industries dates back to the time 
when electrical devices were first manu- 
factured. This material has now become 
the chief insulation in all high-tension ma- 
chinery, and it is considered to be the best 
material known for this purpose. It is 
now manufactured or prepared in a great 
many ways to meet the demand of the 
different manufacturers of electrical ma- 
chinery. The use of oil as an insulator 
began about the year 1890, and has be- 
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come quite extensively used in stationary 
electrical machinery, the most notable ex- 
ample being the transformer. Wherever 
mica and oil are used as a dielectric it is 
not generally known that the presence of 
the oil materially reduces the insulating 
quality of the mica, even in some instances 
impairing the insulation of the mica to 
such an extent that it will not resist one- 
half the potential it would had not oil been 
employed. 

In Fig. 1 is shown a piece of the best 
India mica, which was placed between two 
planed surfaces, and which withstood an 
insulation test of 16,000 volts alternating 
current without fracture. The current 
was then removed, and the surface of the 
mica lightly coated with paraffine oil and 
it was again placed between two planed 
surfaces. Under this condition it was 
found that it would break down at 9,000 
volts alternating current. 

Fig. 2 shows another piece of India 
mica tested at lower voltages and under 
the same conditions as above. It was 
found to withstand 8,000 volts alternat- 
ing, dry, and when oil was applied to 
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break down at 4,000 volts alternating cur- 
rent. The writer has made tests using 
three different grades of oil, viz., paraf- 
fine, linseed and lubricating, and all give 
approximately the same results. The sur- 
face of the mica can be coated with water 
and the insulation of the mica will not 
be lessened. The writer has also made a 
series of tests on mica immersed in oil 
and found the effects to be the same as 
when coated. 

When this material is used as the dielec- 
tric for condensers, care should be taken 
that no oil be used in the construction of 
the condenser and that it be not allowed 
to absorb any afterwards. It is of vital 
importance, to receive the maximum insu- 
lation of mica, to keep it free from con- 
tact with oils. 

All insulations used in modern elec- 
trical machinery should be chosen after 
long and thorough research, and frequent- 
ly examined under the conditions which 
they must encounter in daily operation. 
Mica is looked upon as one of the best, if 
not the best, dielectric in commercial use 
at the present time, and care should be 
taken not to deprive it of its marked 
value by placing it in contact with any 
other object or material which will render 
it less desirable as an insulating medium. 

The want of sufficient or the lack of 
the proper kind of an insulation has 
caused both manufacturing and consum- 
ing companies an enormous outlay of 
capital, and too much stress can not be 
placed upon the maintenance of this most 
approved dielectric. 





inlets 
No Steel Ties for Lake Shore & Mich- 
igan Southern Railway Company. 


Mr. E. A. Handy, chief engineer of the 
Lake Shore & Michigan Southern Railway 
Company, has informed the ELEctricaL 
Review that his company has not been ex- 
perimenting with steel ties formed from 
old rails, stating that the extent of the 
operations consisted in the putting in of 
a small number of ties invented by one of 
the company’s roadmasters, who patented 
a process for rolling such ties from old 
steel rails. The railroad has not, as was 
reported in the daily press, adopted the 
system definitely. 





ee _— 
R. T. McDonald’s Estate. 


A press despatch from Fort Wayne, 
Ind., asserts that the estate of the late 
R. T. McDonald has been settled by the 
administrators. The court allowed claims 
of creditors amounting to $798,000. 
This, according to the report of the ad- 
ministrators, will give the creditors about 
five cents on the dollar. Mrs. McDonald 
saved about $150,000 in insurance and 
real estate before the final settlement with 
the creditors. 
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DR. PUPIN’S SYSTEM OF OCEAN 
TELEPHONY. 


AN INTERVIEW WITH THE INVENTOR. 


The exclusive announcement in the 
EvectricaL Review last week of the sale 
of the patents of Dr. M. I. Pupin, of 
Columbia University, which are believed 
to cover the art of ocean telephony and 
greatly increase the efficiency of long land 
lines, attracted a great deal of attention, 
not only in this country but abroad, where 
the news was cabled. The problem is, of 
course, one of fascinating interest and 
has been an attractive field of labor for a 
number of eminent electrical engineers 
for several years. That Dr. Pupin has 
been successful in solving the problem and 
in disposing of his American rights in 
his invention for a goodly sum is a very 
satisfactory conclusion of the earnest 
labors of a talented and enthusiastic in- 
vestigator. 

The ExecrricaL Review learns that 
this invention has been patented in all 
foreign countries and that these rights are 
now under consideration by several large 
electrical companies, but as far as known 
the sale has not yet been consummated 
for their application in any countries other 
than the United States. 

The sale of this invention to the Ameri- 
can Telephone and Telegraph Company 
was consummated only a few days before 
its announcement in the ELEectTRIcAL Re- 
view, and with the usual conservatism of 
the large interests involved was kept 
quiet ; still, the importance of the inven- 
tion and the magnitude of its probable 
effect on the transmission of spoken in- 
telligence in the future, naturally pre- 
vented the news from remaining a secret 
long and the EtecrricaL REVIEW is 
pleased to have been the first to announce 
this important advance. 

Our enthusiastic brethren of the daily 
press are advised that telephonic com- 
munication between this country and 
Europe is some months removed. While 
it is now fairly safe to predict that ocean 
telephony is a certainty of the future, there 
are a good many details yet to be worked 
out, one of the most important of which 
is the commercial one—that is, whether 
ocean telephony can be made sufficiently 
remunerative to the amount of capital re- 
quired to establish and maintain it. 

In an interview, on Tuesday of this 
week, with Dr. Pupin at Columbia Uni- 
versity, he stated to a representative of 
the ExecrricaL Review that the an- 
nouncement that he had disposed of his 
American rights to the American Tele- 
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phone and Telegraph Company was en- 
tirely correct, and that the price paid was 
“considerably larger” than the figure of 
$200,000 first mentioned. 

“In fact,’ continued Dr. Pupin, “the 
telephone people paid what I asked them, 
and have treated me very nicely in every 
way and I am entirely satisfied. I am to 
receive a royalty—not a salary—but the 
sale was made clean and clear and there 
are no strings to it. I am entirely inde- 
pendent as regards future work. During 
the six months that my invention has 
been under test, both in this country and 
abroad, I have become well acquainted 
with the officials and technical men of the 
Bell Telephone Company, and would like 
you to state that their treatment of me 
has been all that any man could ask and 
I appreciate it very highly.” 

In response to a question Dr. Pupin 
stated that he had not disposed of his 
foreign patents—not for Cuba or South 
America or any foreign country whatever. 
Several companies were conferring with 
him in respect to these territories. 

“The announcement in the ELECTRICAL 
REVIEW seems to have made you famous 
with the general public,” said the inter- 
viewer, “although, of course, your work 
was known to a large body of scientists.” 

“Yes,” was the reply, “It was a great 
surprise to me to see the announcement 
and to learn of the interest that had been 
aroused by the invention. This, you must 
know, however, carries with it a responsi- 
bility, and to me means that other work 
will be expected from me.” 

It is generally understood that Dr. 
Pupin received $400,000 cash and will re- 
ceive a royalty of $15,000 a year during 
the 17 years of the life of his patents. 


me 


A New Electric Railway System. 


A newspaper cablegram from London, 
under date of January 12, says that it 
was supposed until the last moment that 
an American firm would secure the con- 
tract for equipping the old underground 
railway system of London with electric 
traction. Of nine bidders American firms 
were the lowest except Ganz & Company, 
of Budapest. The bid of this firm is said 
to have been not only much below that of 
all the others but they also propose an 
entirely novel system, which, if their 
claims are substantiated, will, it is said, 


revolutionize underground electric railway 
construction. The directors of the road 
deferred the awarding of the contract and 
will send a committee of experts to Buda- 
pest to investigate the claims made for 
the new system which, it is believed, is of 
the polyphase type. 
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A New Principle in Arc Lamp 
Design. 


Ever since the invention of the incan- 
descent lamp there has been a constant 
effort to improve the efficiency of the elec- 
trie light, or, in other words, to produce 
a form of lamp that would give greater 
luminous output per unit of current con- 
sumed. From the beginning it had been 
noticed that the arc lamp gave, in propor- 
tion to the current consumed in it, a much 
higher output of light than the incandes- 
cent lamp. The latter, by the labors of a 
number of experimenters and the accumu- 
lated experience of manufacturers for 
more than 20 years, has been so improved 
that its present efficiency is about three 
watts; that is, it consumes three watts of 
current for each candle-power of light 
emitted under normal conditions of opera- 
tion. Attempts to produce commercial 
lamps giving a higher efficiency, consum- 
ing less energy per candle-power, have re- 
sulted in shortening the life of the lamp 
to such a point that it is no longer com- 
mercial. Indeed, the only apparent direc- 
tion of advance has been in the use of the 
rare earths used in the Welsbach ‘filament 
as a constituent or covering of the fila- 
ment, or the adoption of the Nernst prin- 
ciple, which seems to promise interest- 
ing results. 

Repeated experiments with the arc 
lamp in its earlier forms convinced those 
making them that the are could not be 
operated successfully at low candle-powers 
such as are in demand for interior light- 
ing. An are consuming less than about 
six and a half amperes was found to be so 
unsteady that it was useless for practical 
purposes, and such an are, burning under 
a potential difference of 45 volts, consumed 
nearly 300 watts and gave about 400 
candle-power horizontally—far too much 
for many places in which the incandescent 
lamp is now used. In addition to this 
trouble, the lamp itself was large and ex- 
pensive, and it required trimming every 
eight or ten hours. 

The invention of the enclosed arc lamp 
was the most important in that branch of 
the electric lighting industry. This at 
once increased the life of a pair of carbons 
from 10 to 15 times, thus largely eliminat- 
ing the nuisance of trimming frequently, 
while the lamp itself was made much 
smaller and more compact. These lamps, 
intended at first for burning two in series 
across mains at a potential difference of 
from 100 to 110 volts, were soon im- 
proved so that they could be operated di- 
rectly across such mains, about 85 volts 
being maintained at the arc itself, while 
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a resistance in circuit fulfilled the double 
function of regulating the rush of current 
when the lamp was lighted and of caus- 
ing a fall of potential of from 15 to 
25 volts to reduce the main pressure to 
that needed for the are. Of course the re- 
duction was accomplished only by a corre- 
-ponding waste of energy, the percentage 
‘ electro-motive force sacrificed in the 
sistance appearing as heat. Notwith- 
tanding these detriments the enclosed 
lamp soon won its way to favor and is, 
‘o-day, rapidly displacing the open arc 

r a large number of uses. It was found 
‘hat the current consumption of an en- 
«osed lamp could be reduced to about 
‘our and one-half amperes without great 

ifieulty, this corresponding to an energy 

nsumption of about 500 watts. The 

«ht emitted, while less in intensity than 
(iat given by a corresponding open arc, 
-as much steadier and the convenience 
aad reduced labor-cost due to the longer 
tervals between trimming much more 
ian made up for the lack of efficiency. 
\t the same time, the efficiency of the en- 
cjosed are was much greater than that of 
even the best incandescent lamps. 

The desideratum of a high efficiency 
‘amp of small candle-power seems to have 
‘een attained, however, in some recent 
amps constructed by Mr. Thomas Spen- 
cer, superintendent of the Helios-Upton 
‘ompany, Philadelphia, in following the 
‘ines of Higham’s patents upon which the 
-ommercial models of Helios-Upton (for- 
nerly known as “Continental”) lamps 
iave hitherto been designed. 

Before describing the results attained 
‘he peculiar method of regulation used in 
these lamps will be shown. The accom- 
panying illustration exhibits, in diagram, 
ihe construction of the regulator. In cir- 
‘uit with the are is an open core or “hedge- 
nog” reactance coil of low resistance but 
high inductance. In series with the are 
also is a coarse wire solenoid acting upon 
the clutch and serving to strike the arc 
and to maintain the weight of the carbon, 
clutch and solenoid core. The core and 
its attached clutch and carbon float, so to 
speak, in the magnetic field of this sole- 
noid and another of fine wire which acts 
in conjunction with it. The latter coil is 
shunted around the reactance coil, and is 
constructed so as to have as little induct- 
ance as possible. If this arrangement is 
considered as traversed by an absolutely 
constant current, it will be noticed that 
there will be little or no current in the 
fine wire coil. The fall of potential across 
the reactance coil will be only that due to 
its resistance, which is small, and the cur- 
rent through the fine wire coil will be only 
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that due to the small drop thus produced. 
If, however, a sudden fluctuation in the 
feeding current takes place, whether 
through outside causes or through change 
of resistance of the are, there is an im- 
mediate potential difference of consider- 
able amount caused at the terminals of 
the reactance coil by virtue of its induct- 
ance. This acts instantly upon the 
solenoid of fine wire, moving the whole 
delicately balanced system suspended from 
its core to correspond. In this way, it is 
claimed, small fluctuations tending to 
make the are unsteady or, when the cur- 
rent used is small, to extinguish it, are in- 
stantly compensated. The result is a 
lamp that will work on small currents 
with great steadiness. It will also be 
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DIAGRAM ILLUSTRATING A NEW PRINCIPLE IN 
Arc LAMP DEsIGN. 


noticed that the resistance in series is dis- 
pensed with, thus making the over-all effi- 
ciency of the lamp greater by reducing the 
energy losses in it. In commercial prac- 
tice it was found that these lamps could 
be made to work with 100 volts at the are 
when taking four and one-half amperes of 
current from 112-volt mains. At the same 
time the length of the are was greatly 
increased, the 100-volt are being about 
twice as long as the 80-volt arc, and this 
results in a better luminous efficiency since 
less of the arc is hidden by the lower car- 
bon. 

Since the are is longer in this type of 
lamp it is not difficult to see that minor 
fluctuations of its length due to the oscil- 
lation of the regulating apparatus are also 
rendered of little importance. A series of 
experiments by the makers succeeded in 
bringing out a commercial type of lamp 
to work on a current of only three and 
one-half amperes with about 100 volts at 
the arc, and for some time it was thought 
that this marked the limit of reduction in 
current consumption in such lamps. 

Recently, however, Mr. Spencer has 
been at work on the problem of produc- 
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ing a lamp to exhibit the same high effi- 
ciency in small units of candle-power that 
is claimed for the Nernst lamp. It was 
the privilege of a representative of the 
ELECTRICAL REVIEW recently to see some 
of the remarkable results that he has at- 
tained. In a lamp built on the princi- 
ple described above, with certain minor 
modifications, using carbons about one- 
quarter inch in diameter, an are consum- 
ing only one and one-half amperes at 98 
volts was successfully maintained on a 
108-volt circuit. The are itself was about 
three-quarters inch long, very white in 
color, and remarkably steady. The same 
mechanism successfully burned an are 
under the same conditions of current and 
voltage in the open without the enclos- 
ing vessel, although so long and thin an 
are necessarily is easily made to flicker 
by air currents. Figures on the candle- 
power and efficiency oi this lamp are it 
present withheld from publication, but 
it may be said that they are of the order 
of the best performance of the Nernst 
lamp. Mr. Spencer is entirely confiden! 
of producing a commercial 100-volt one 
ampere arc lamp of about 150 candle 
power. 

If enclosed arc lamps can be produced 
to exhibit this efficiency in small light 
units and small sizes the principal difficul- 
ty presented by the Nernst lamp will dis- 
appear, for, with an are lamp, the turning 
of the switch lights the lamp, while either 
a match, an alcohol flame or a heating 
coil of platinum wire is required for lamps 


of the electrolytic oxide type. The sub- 
ject of electric lights of high efficiency in 
small candle-power is one of such immed- 
iate importance that the ouicome of fur- 
ther experiment along this line will be 
awaited with the greatest interest. 


More Kilowatt Hours. 
To THE Eprror oF ELECTRICAL REVIEW: 

In the article on the “Development of 
the Use of the Storage Battery in the 
United States,” which appears in the is- 
sue of the ExLectrricaL Review of the 
twelfth instant, I note a typographical 
error. The total capacity of storage bat- 
teries operated in connection witli trolley 
systems is given as 85,000 kilowatt-hours. 
The figures should be 95,000 kilowatt- 
hours. Cuas. BLIZARD. 

Philadelphia, January 14. 


-—>-+—__——_ 
A press despatch from Butte, Mont., 
states that an independent electric lighting 
company may compete with the concern 
at present illuminating the city. It is 
expected by citizens who are not satisfied 
with the present rates that the cost will be 
materially reduced by the competition. 
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OUTLOOK FOR AMERICAN AUTO- 
MOBILES ABROAD. 


BY HART O. BERG. 


The high place which the petroleum car- 
riage has taken in the automobiling field 
of France now shows some outward signs 
of being hard-pressed by its more gentle 
and quite offenseless contemporary—the 
electric carriage. For several years, those 
pretending to be farseeing in automobile 
circles having been forced to acknowledge 
that the petroleum driven vehicle was not 
entirely suited for city work, and the de- 
mands of city people have been such re- 
cently as to aid in a great degree the rapid 
development of electrically driven vehicles 
of all descriptions. There has been a big 
fight on in the trade against electricity, 
as few people in France seemed to be pre- 
pared to spend the necessary amount of 
money to establish central stations, with- 
out which, the difficulties arising in the 
development of an entirely new means of 
propulsion were such as to frighten pro- 
spective buyers. 

During the past year several charging 
stations, if they may be called such, have 
been established in the outskirts of Paris, 
but they were so far removed from the 
residential centres that good service was 
not easily obtained. The representatives 
of the Electric Vehicle Company estab- 
lished a charging station which in every 
sense of the word can be called a central 
station. This is situated at 54 Avenue 
Montaigne, in the very heart of Paris. 
This station was established not only to 
take charge of the already large number 
of Columbia automobiles running in Paris, 
but was equipped to properly charge and 
look after all types of electrically pro- 
pelled vehicles. There is ample room in 
this station for from 50 to 60 carriages, 
and at the present time the stabling and 
charging facilities are utilized to their 
limit. In fact it has become necessary to 
establish a second station, and ground for 
that purpose has already been acquired 
near the Arch de Triomphe. This second 
central station will be large enough to ac- 
commodate 150 carriages besides which, 
a large space has been set apart for bat- 
tery care, as it has been the object of the 
company in Paris to pay special attention 
to batteries, thereby getting the very best 
efficiency. The carriages virtually take 
care of themselves, and but little atten- 
tion is necessary to keep them in perfect 
repair. The company does not do any 
renting business, all the carriages kept in 
their stations being owned by individuals. 
They are stabled, charged and kept in re- 
pair at a very nominal cost, in fact at a 
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price at which it would be impossible to 
keep horses and carriages, and it is need- 
less to say that the service is giving every 
satisfaction. The growing popularity of 
electrically propelled vehicles is somewhat 
astonishing the petroleum enthusiasts, and 
many of the most prominent petroleum 
carriage owners have one, two or three 
electrically propelled carriages as well. 


One of the most prominent men in 
Paris, who has a magnificent chateau some 
30 miles from that metropolis, has four 
electric vehicles always in commission, 
and has even gone so far as to sell his 
petroleum carriages claiming that the elec- 
tric vehicles are entirely devoid of the 
many troubles he has had with those 
driven by petroleum. The gentleman in 
question has a large ten-seated omnibus, a 
victoria, and a four-seated phaeton, be- 
sides which he has a wagon, used by his 
guards at his shooting boxes, finding that 
he can save quite a number of guards, by 
being able to send them from one place to 
another quickly and surely. 

The great demand in France to-day is 
for broughams and victorias driven by 
men on the box. The average French 
automobile owner does not care to drive 
himself through the streets of Paris at 
the risk of being crushed by malicious 
omnibus drivers and with no means of re- 
senting the insulting threats of the ordi- 
nary Paris cabby. In other words, elec- 
trically propelled broughams for Winter 
and victorias for nine months of the year 
are what is being demanded by Parisians 
to-day. The Electric Vehicle Company 
has developed just what these people want, 
and large quantities of running gear are 
being shipped from the Hartford and 
Elizabethport factories to both Paris and 
London. The carriage bodies having been 
manufactured on the other side are now 
quite ready to be placed on these gears and 
in a very short time the number of Colum- 
bia vehicles now running through the 
streets of both Paris and London will be 
very materially added to. 

The day of the large petroleum carriage 
is fast coming to anend. The petroleum 
voiturette, however, is becoming more and 
more popular, and small vehicles to hold 
two or four persons and weighing from 
900 to 1,200 pounds are and will continue 
to be in increasing demand. These little 
voiturettes are easily handled and are 
bound to become more popular every 
year for people living a short way out of 
town. The speeds vary from that of a 
walk to 30 miles per hour, and they are so 
light and easily handled that accidents are 
more than rare. Besides this they are 
very cheap to run and where petroleum 
costs 12 cents a quart, this item is very 
appreciable. 

The petroleum voiturette is now attain- 
ing its most simple expression, the parts 
being reduced to very few in number and 
the first complications being rapidly elim- 
inated by a much greater knowledge of the 
art. Ina short time every person in Paris 
of any means whatever, will be the owner 
of at least an electric brougham, a victoria 
and a small petroleum voiturette. The 
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number of these three types of carriages 
now circulating in the larger cities of 
Europe seems to astonish the traveling 
American, and like in all development of 
this kind, I am glad to see that the most 
rapid progress is coming from the United 
States. It has been a long time getting 
there, but from present indications I am 
quite willing to believe that not only, as is 
actually the case, will American electric 
vehicles be far superior to those built in 
Europe, but American petroleum voitu- 
rettes will certainly take their first place, 
ahead of those built in France. 
= -=_-—_— — 

The Cape Nome Cable. 

In the report of the chief signal offi- 
cer, General A. W. Greely, to the Secretary 
of War, for the last year, he speaks as fol- 
lows concerning the cable work at Cape 
Nome, which was recently described in the 
ELECTRICAL REVIEW: 


“Cable work was initiated under con- 
tract with manufacturers in accordance with 
the system followed by the leading cable 
corporations of the world. There was good 
reason to believe that Mr. W. R. Brixey, of 
New York, to whom was awarded the con- 
tract for the construction, laying and in- 
stallation of the cable lines between Una- 
laklik and St. Michael to Nome, would 
have the entire system in operation by the 
end of September, 1900. Such would un- 
doubtedly have been the case had not a 
marine disaster delayed somewhat the lay- 
ing of the cables. The contractors con- 
structed the cables with an energy and 
success most creditable to American manu- 
facturers. One hundred and ninety miles 
of cable passed successfully most severe 
tests, given them at the place of manu- 
facture by Dr. A. E. Kennelly, one of the 
leading cable experts of the United States. 
The cables were transferred safely across 
the continent and loaded on the Orizaba, 
a steamer belonging to the Pacific Coast 
Steamship Company, the leading naviga- 
tion company of the Pacific Coast. Most 
unfortunately the successful laying of the 
cable, which was begun by the contractors 
on the morning of September 17, 1900, 
was interrupted by the grounding of the 
Orizaba on a rock, about five miles north 
of St. Michael. 

“The last reports from the contractors, 
dated September 22, indicate that the 
whole cable will be saved, as at that time 
about 140 miles of it had been recovered 
by steamers of the Alaskan Commercial 
Company, and it was thought that the en- 
tire lot would be landed on the following 
day. Whether the contractors will be able 
to make arrangements for laying the cable 
this Autumn is a matter of uncertainty, 
though it-is quite evident that every ef- 
fort is being made in this direction. While 
the disaster entails no pecuniary loss on 
the United States, the lack of telegraphic 
communication with garrisons at Nome 
City and Fort Davis, in the great mining 
district of Nome, will prove an em- 
harrassment to the commanding general of 
the department, who had relied on this 
facility in connection with his duties for 
the coming winter.” 
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A Combination Cutout and Insu- 
lating Joint. 


An ingenious and useful little device is 
shown in the accompanying illustrations 
representing a combined cutout and in- 
sulating joint recently patented by Mr. J. 
Il. Rusby, of Nutley, N. J. The device is 
nade of porcelain with brass fittings and 
hard rubber bushings and the numerous 
uses to which it can be applied are almost 
evident from an inspection of the engrav- 

It may be used as an ordinary rosette or 
« thread stem may be screwed into the 
upwardly removable bushing in the lower 
part forming a pendant stem or bracket. 
iy taking out both the bushings in the 
lower part a hole is left large enough to 
pass out heavy conductors for electric 
:iotors or other purposes. The elongated 
-lotted holes in the base of the cutout al- 
low, when it is placed on a side or ceiling 
wall, an opportunity for the screws to be 
driven into laths making a secure fasten- 
ing. The slotted inlets in the base en- 
avle both conductors to be taken in on one 
- de when this is desirable, as it frequently 
is in practice. A metal cap may be placed 
in the recess in the back of the cutout, as 
- well shown in Fig. 1, and this may be 
‘readed to attach the cutout to a gas out- 
let or similar support. In this way an in- 
-ulating joint is formed for an electric 


(ixture. It may be fused or not, as de- 


~ired, and, as will be easily seen from in- 
-pecting the drawing, the fixture may be 
iaken down by simply loosening the two 
ecuring screws and unhooking the cap 
ection in the cutout from its back. The 
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same device may be used in iron or steel 
outlet boxes, also for connecting light 
fixtures, or cord pendants, the fixture sup- 
porting the stud in the box being used as 
a connecting support, or the. cap on the 
cutout may be made in the form of such 
astud. The device may also be arranged 
for use in side outlet work. 
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An Incandescent Lamp Adjuster. 

A feature peculiar to incandescent elec- 
tric lamp lighting is the adjuster used on 
the lamp cord, and the matter has been 
given considerable attention by inventors 
for sometime past with varying success. 





Licgut ADJUSTER. 


Such automatic-cord adjusters were for- 
merly adapted only to certain styles of 
cord, but in the accompanying illustra- 
tions is seen the Morse automatic adjus- 
ter, which is suitable for any size of lamp 
cord, and possesses mechanical features 
which enable the lamp to be raised or low- 
ered four feet in either direction within 





Fias. 1 AND 2.—AN INCANDESCENT ELECTRIC 
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electrical experts and wire and build- 
ing commissioners, wherever it has 
been presented. In form the attachment 
is neat and compact, measuring only about 
two and one-half by one inch in size, and 
is made of imitation hard rubber. Its 
use saves wear and tear on the cord, 
pulling out of rosettes, and the break- 
ing of bulbs, while with its assistance 
the light can be placed exactly where 
it is needed most, and out of the way 
when not required. It is manufac- 
tured by the Incandescent Electric 
Light Manipulator Company, of 116 
Bedford street, Boston, Mass., which 
firm also manufactures and sells the 
Morse manipulator, an arrangement 
by which the incandescent bulb may 
be cleaned or removed from its socket 
by means of a scissor-like device on 
the end of a pole, enabling the oper- 
ator to get at the lamp without the 
use of a step-ladder when the lamp 
is entirely out of reach. 

—_—————ca> 
American Factory Methods. 
The Motor World, of London, 

England, states that factory methods 
in America seem to be considerably 
in advance of those employed in 
England regarding the speedy man- 
ner of getting factories in full work- 
ing order in a limited time, particu- 
larly in reference to motor building. 
English manufacturers are said to be 
hardly past the experimental stage, labor- 
iously turning out vehicles in small lots, 
while “in America they have equipped 
mighty factories in which they are able 
to produce 40 to 50 cars a week, all on the 
interchangeable system, and selling at a 
moderate price. That they are as good as 
the English we are not prepared to state, 
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a second’s time. The attachment can be 
fastened to any cord without extra ex- 
pense, in less than a minute, and is said 
to be the only automatic adjuster on the 
market that is not only a_ perfect 
non-conductor, but that has received 
the written approval of every board 
of fire underwriters, factory and 


but unless manufacturers on this side cf 
the water improve their methods, the 
Americans are sure to secure a large slice 
of the trade. Their vehicles seem to be 
practicable and at the same time wonder- 
fully cheap. Thev are paying special at- 
tention to steam cars, and we can not help 
thinking that there is a vast development 
possible in this direction.” 
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Electric Trains on German Steam 
Railroads. 


Cable despatches from Berlin say that 
Kaiser Wilhelm believes the proper motive 
power for fast trains on German railroads 
to be electricity, while steam is considered 
only efficient enough for freight and shunt 
work in the yards or for local accommo- 
dation traffic. 

The Emperor has displayed much in- 
terest in the recent experiments in heavy 
electric traction between Berlin and 
Zehlendorf, where good results were ob- 
tained. Under his patronage an experi- 
mental line 30 kilometres long will be 
maintained between Berlin and Zassen, 
single-car trains of 50-passenger capacity 
being scheduled for half-hourly trips at 
a high speed. This line is the military 
system and is placed at the disposal of the 
syndicate which will conduct the experi- 
ments by order of General von Goessler, 
Minister of War. The cars look like or- 
dinary European sleepers and it is hoped 
to attain with them a speed of perhaps 
200 to 250 kilometres per hour. 

— - 2. 
PERSONAL. 

Mr. Hart O. Berg, European representa- 
tive of the Electric Vehicle Company, of 
New York city, is enjoying a visit to the 
United States. 


Hiram Maxim, ihe famous inventor and 
gunmaker, was included in the long list 
of New Year honors, at London, on 
December 31, being knighted. 


Mr. Bancroft Gherardi, of the engineer- 
ing staff of the New York Telephone 
Company, has been appointed to the posi- 
tion of chief engineer of the New York & 
New Jersey Telephone Company. 

Mr. Alfred Harmsworth, the prominent 
London newspaper proprietor and pub- 
lisher who is visiting the United States, 
spent a day recently with Mr. Thomas A. 
Edison at his laboratory, in Orange, N. J. 


Mr. Stephen V. Morrin, well known in 
boiler building circles, who has been visit- 
ing in New York city for a fortnight past, 
returned to England last week. Mr. Mor- 
rin is connected with B. R. Rowland & 
Company, Limited, who manufacture the 
well-known “Climax” water-tube steam 
boiler for all countries outside of the 
United States. 


Mr. J..H. Williamson, business mana- 
ger of the Viennot Advertising Agency, 
Philadelphia, Pa., has removed the New 
York office of his house to Room 719, 
Temple Court Building, 5 and 6 Beek- 
man street. 


This central location Mr. 
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Williamson “ound necessary for the better 
convenience cf the growing business of his 
firm. 

The American Bridge Company an- 
nounces the following appointments: E. 
W. Stearns has been appointed manager 
of the East Berlin, Ct., plant; Frank S. 
Moore has been appointed manager of the 
Lafayette, Ind., plant; all the Pittsburgh 


plants have been consolidated into one, 
and J. W. Walker appointed as manager ; 
Mr. C. A. Billings having been appointed 
assistant treasurer for the New York 
district, H. W. Post has been appointed 
manager of the Post & McCord plant. 
ne glia 

The «‘New Century” Dinner of the 
American Institute of Electrical 


Engineers. 


The American Institute of Electrical 
Engineers met for dinner and an evening 
of talk on the past and future of electricity 
at Muschenheim’s restaurant, New York 
city, at seven Pp. M., Wednesday, January 
9. About 100 members and guests were 
present and sat through a dinner that 
might have been better. Speechmaking 
began about 10 o’clock, among those who 
spoke being Dr. N. 8. Keith, Mr. Frank 
J. Sprague, Professor Francis Crocker, 
Dr. A. E. Kennelly, Mr. Carl Hering 
and Dr. William Hallock. Mr. T. C. 
Martin acted as toastmaster. 

a 
Another Electrocution at Sing Sing. 

The thirty-third electrocution took 
place in the prison at Sing Sing, N. Y., 
on January 14, when William Neufeld 
was executed. The victim received a 
shock at a voltage of 1,740, which was 
maintained for five seconds and then 
gradually reduced to 300 volts, which was 
applied for 25 seconds. After the cur- 
rent had been turned off for three minutes 
a second shock was given and Neufeld 
was pronounced dead. An autopsy was 
performed within 15 minutes after the 
execution. 








cS Snel a 
Boston Electric Light Consoli- 
dation Balked. 


The plans of Mr. J. Pierpont Morgan, 
of New York city, looking toward a con- 
solidation of the two electric lighting 
companies of Boston, Mass., have been de- 
clared off. Mr. Morgan’s representative, 
E. R. Morse, says that owing to the mis- 
understanding of the plans by the gas 
commissioners and the Governor, it has 
been decided to let the matter drop. The 
object of the proposed consolidation was 
to avoid unnecessary expense. 

The electric lighting plant at New 
Mound, IIl.. which was installed at a cost 
of $8,000, was formally opened during the 
latter part of December. 
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Wall Street and the Electrical 
Stock Market. 

On the New York Stock Exchange, 
General Electric closed the week at 18» 
bid and 190 asked, showing a gain of | 
points. Metropolitan Street Railway, «/ 
New York, closed at 1705g bid and 17! 
asked, indicating a gain of 51% poinis. 
Brooklyn Rapid Transit closed at 86°, 
bid and 86% asked, showing a gain of 37 . 
points for the week. Third Avenue Rai! 
road closed at 122 bid and 124 asked 
showing a gain of 5 points. Manhatta: 
Railway, of New York, closed at 121°, 
bid and 122 asked, indicating a gain o, 
9 points for the week. 

On the Boston exchange, America: 
Telephone and Telegraph closed at 16 
bid and 164 asked, showing a gain of 
points for the week. Erie Telephon 
closed at 53 bid and 54 asked, showing »: 
loss of 31144 points, making a total of 3° 
points in the past two weeks. Ne» 
England Telephone closed at 12934 bi 
and no closing price quoted, indicating « 
gain of 134 points for the week. 

The syndicate now in control of th 
Erie Telephone situation is reported tv 
have paid $100 per share for the 29,000 
shares which it recently acquired from tli 
Telephone, Telegraph and Cable Com- 
pany of America. There has been talk of 
an injunction being applied for to re- 
strain the payment of the Erie company 
dividends. Checks for Erie Telephone 
Company dividend No. 69, one and one- 
quarter per cent; Michigan Telephone 
Company dividend No. 66, one and one- 
quarter per cent, and Wisconsin Telephone 
Company dividend No. 75, one and three- 
quarters per cent, were mailed to stock- 
holders this morning. 

On the Philadelphia exchange, Electric 
Storage Battery was not quoted. Electric 
Company of America closed at 934 bid 
and 914 asked, indicating a gain of 14 
point. Union Traction closed at 3514 
bid and 351% asked, showing a loss of 34 
point for the week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 16 bid 
and 19 asked, showing a loss of 2 points 
in the bid price. Electric Boat closed at 
2714 bid and 29 asked, indicating a loss 
of 1 point. Consolidated Equipment 
closed at 1114 bid and 1134 asked, show- 
ing a loss of 114 points for the week. 

Wall street, January 12. 


—— + > — 


A press despatch from Bear Lake, Mich., 
states that Mayville wants electric lights 
and will give a bonus to any reliable per- 
son who will put in a good plant. 
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Automobiles 











The automobile clubs of France are 
said to be 24 in number. 


The authorities of the Belgian Exposi- 
‘ion of Cooking, now being held at Brus- 
sels, offered space to delivery automobiles. 
Only one manufacturer accepted, his ma- 
chine being a petroleum parcel delivery 
tricycle. 


An organization of automobile drivers 
is said to have come into existence in 
Paris, France, under the name of Chauf- 
feurs-Mecaniciens, which being trans- 
lated is equivalent to Mechanical Engine 
Drivers ! 


A large wholesale grocery firm of 
Topeka, Kas., is soon to purchase automo- 
biles for its six traveling salesmen, who 
cover Oklahoma, Western Kansas and 
Nebraska, where the roads are good and 
the steam trains are comparatively few. 


In the recent automobile race of the 
Safety Club Liégois, of France, M. Leon 
Dernier was the first arrival at the goal, 
having covered the 22 kilometres of the 
course in 25 minutes and 34 seconds, dis- 
tancing his fellow-racers by three minutes. 


Statistics published in an automobile 
contemporary recently stated that the 
number of automobile carriages in France 
as shown by inspection of 1899, was 1,672, 
946 of which were vehicles for more than 
two passengers, the balance, 726, being 
two-passenger machines. 


Two St. Louis salesmen are reported to 
have recently completed a thousand-mile 
tour on the “road” in an automobile, tak- 
ing only 30 days for the entire trip and 
carrying over a thousand pounds of bag- 
gage, while in 1899 exactly the same trip 
was made by railroad and carriage, the 
time spent being a trifle over eight weeks. 


Recent incorporations in automobile 
circles include the following companies, 
which have received charters: Ofeldt 
Automobile and Steam Launch Company, 
of Newark, N. J., $250,000; Columbus 
Autocab and Parcel Delivery Company 
(incorporated in New Jersey) and the 
Thompson Automobile Company, $250,000, 
while the Searchmont Motor Company, of 
Philadelphia, Pa., is said to have increased 
its stock from $1,500,000 to $7,500,000. 

Rumor has it that two automobiles are 
to be operated daily, in the near future, 
between Columbus and Bloomington, Ind., 
by way of Nashville. Capitalists of the 
two, cities are said to have ordered two 
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three-seated carriages guaranteed to make 
the trip—a distance of 40 miles—in four 
hours. The portion of the state to be 
traversed is mountainous. Each machine 
will carry six passengers and baggage at 
a rate of three cents a mile, as this portion 
of the state has insufficient railway facili- 
ties. 

Long Island farmers are said to be 
thrifty. They are. An automobile ex- 
pert who speeds his machine on that island 
has gained such a reputation for fast driv- 
ing that the farmers along the road he 
travels every week, hitch up their horses 
on Sunday morning hoping to have an 
animal killed so that they can get dam- 





A ContTrinuous-CURRENT MEASURING 
INSTRUMENT. 


ages for the injury, say from $50 to 
$100, the value of the horse being some- 
what indefinite, but $8 or $10 would be 
a fair estimate. No horses have been 
killed so far and as the chauffeur in ques- 
tion is said to be an expert driver, it is 
doubtful if the farmers’ plans will meet 
with much success. 
> 

The new Metropolitan Express Com- 
pany, of New York, which was in- 
corporated on December 31, 1900, 
is rumored to have been formed to 
use the lines of the Union trol- 
ley road to deliver packages for the Cen- 
tury Express Company, a local branch of 
the United States Express Company. 
The report is unconfirmed but it is gen- 
erally believed that the Metropolitan com- 
pany will be similar to the Manhattan De- 
livery Company, which was established 
four years ago by the Adams Express 
Company and has proved a paying ven- 
ture. 








113 


Continuous-Current Measuring 
Instruments. 


In the accompanying illustration is 
presented a view of the continuous-current 
voltmeter manufactured by L. M. Pig- 
nolet, of New York city. The instru- 
ment in question is of the permanent mag- 
net type and very dead-beat. In calibrat- 
ing these instruments the scales are made 
by hand, and each is corrected individually 
for horizontal position, a mirror being pro- 
vided to secure accuracy in making read- 
ings. 'The magnets used are of a special 
style from one of the best foreign makers, 
and are carefully treated to insure per- 
manency, the instruments being con- 
structed in a thorough manner on jewel 
bearings, and carefully ground on hard- 
ened steel pillars, no pains being spared to 
make them durable and reliable. The 
cases are handsomely polished, and are of 
such a size as to easily fit in the pocket or 
tool bag. 

The voltammeters have a wide range 
of usefulness, being adapted not only for 
battery testing, but to a large variety of 
tests and measurements, as well as locat- 
ing faults in telephone, annunciator, and 
other battery circuits, since each instru- 
ment can be used either as a voltmeter or 
ammeter. The voltmeter, rating from 
zero to four volts in one-tenth volt di- 
visions, is especially adapted to testing 
single cells of storage batteries. The 
manufacturer guarantees the instruments, 
both voltmeters, ammeters, and volt-am- 
meters, to be perfect, and any defects will 
be repaired, without charge, on the return 
of the instrument within six months from 
date of purchase, with the seals intact. 
An important feature of the instruments 
is their low price. 

nee 


A Globe-Circling Telegraph Service. 


Sir Sanford Fleming, of Ottawa, Ont., 
is reported to have addressed a long letter 
to Postmaster General William Mulock in 
favor of a telegraph service to extend 
around the entire globe and to be owned 
by the state. The Canadian despatches 
which report the letter state that it is be- 
lieved to be the beginning of a movement 
to nationalize the cable and telegraph 
service of the empire, and will affect 
Canada and Australia. If nationalized 
as proposed, messages over the telegraph 
system to and from the most distant Brit- 
ish possessions can be handled at from 
one-eighth to one-tenth of the tolls now 
charged by the companies. 








re 

A trolley line is soon to be built for the 
special accommodation of the Tamarack 
Mine, in British Columbia. The cost of 
the line is estimated at $10,000. 
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Views, News 
and Interviews 











The other day at Twenty-sixth street, 
New York city, an inspector “hopped” 
the front platform of a Madison avenue 
electric car bound down town. He said 
to the motorman: 

“Where in h—1 is this car goin 

“Why, to the Brooklyn Bridge, of 
course.” 

“Get off and look at yer signs.” 

The motorman did so and discovered 
that the sign on the front hood of the 
car read “135th street,” the sign on the 
right-hand side of the roof read “Second 
avenue,” and the sign on the rear hood of 
the car read “Astor place.” The con- 
ductor and motorman between them hav- 
ing readjusted the signs, the inspector per- 
mitted the car to proceed. 


9999 


At three o’clock in the afternoon of the 
last day of the old century, President 
Rudolph Keppler, of the New York Stock 
Exchange, called for twice three cheers 
and a tiger, offered as a tribute to the 
dying century and the end of a prosperous 
year. “We owe a debt of gratitude to 
the dying century,” said Mr. Keppler, 
“and more particularly to the T’s—the 
telegraph, the ticker and the telephone— 
without the aid of which business never 
could have assumed the extraordinary pro- 
portions of the present day.” 


Ticket sales of the Berlin, Germany, 
City Railroad by means of its 152 “ticket 
automats” during 1899 amounted, ac- 
cording to reports, to 30,000,000 tickets, 
Friedrichstrasse station alone disposing 
of about 200,000 per month. 


Instead 01 the old familiar sleigh-bells- 
reindeer-pack combination, St. Nick is re- 
ported to have appeared on the evening of 
December 24 last clad in leather, mounted 
in an electromobile, bespectacled with 
blue road goggles and carrying his gifts 
in a compartment of the vehicle, while 
two fat cherubs, attired as “tigers,” sat 
stiffly behind in the “boot.” Imagine 
Santa as a chauffeur! 


Not long ago an ingenious man pre- 
sented himself in an up-state town with 
some “electric belts” of his own inven- 
tion. He was plausible, his prices were 
low, and the belts sold like hot cakes. 
After wearing one for a few hours, one of 
the purchasers noticed that his skin was 
red where the belt had touched it. He 
was vastly impressed, and decided to 
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dissect the apparatus to “see the wheels 
go round,” or how the current was gen- 
erated. He made his analysis with care 
and precision, and the result was so amaz- 
ing to himself and other victims that 
several “converts” were added to the 
“Christian Science Church” of the town. 
The belt contained a powerful mustard 
plaster. 


Queer names are frequently given to 
vessels; this time it is the “Electric 
Light,” a British brig. She was recently 
wrecked, but the crew was saved. 


A gentleman named Skeels—Hiram 
Skeels—was recently filled full of volts 
on a bridge at Saunders street, White- 
hall, N. Y. A dead telephone wire crossed 
live wires which ran across the bridge, 
and thus was the iron structure charged 
with a heavy current which shocked Mr. 
Skeels, caused several dogs to dance and 
yelp in most undignified tones, and 
knocked down a horse as if with a club. 

The white elephant is the sacred animal 
of Siam. His stable is electrically lighted 
and his faithful attendant priests journey 
between their cloisters and his stable in a 
trolley car! 





Burglars in Kansas City, Mo., recently 
attempted to crack a safe by means of the 
familiar arc and carbon method, tapping 
an electric wire in the yard of the place 
they were in for current. They got more 
current than they expected, for when they 
made this connection the line was short- 
circuited, blowing out the safety fuse and 
switchboard in the power-house, thus de- 
feating their plans. 

The spectacle of a business man in a 
hurry to keep an appointment is familiar 
to every metropolitan, but the sight of the 
same man, under the same conditions, a 
most angry and unwilling prisoner in an 
electric car is novel. This is what hap- 
pened recently in Brooklyn, N. Y., when 
the sliding door of a car caught a pas- 
senger’s trousers and held him firmly un- 
til several stations had been passed, when 
at last a trainman who had a key to the 
door got aboard the train, used his key, 
and released the irate passenger. The 
other passengers had, prior to this, offered 
various suggestions, such as: “Slip outer 
yer pants—th’ condoocter’ll mail ’em ¢’ 
ye!” The ladies in the car blushed at 
this, and two of them hastily entered an- 
other car. 





A well-known electrical contractor re- 
cently told the following story on one of 
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his foremen, an Irishman of ability in 
electrical installations, but whose knowl- 
edge of outside matters is limited. On 
the day in question Pat left his assistant 
electrician in charge of the plant they were 
installing while he trotted down town to 
a jeweler’s to buy a ring for his wife-to-be. 
After waiting until he could obtain the 
ear of the clerk without letting others 
know his business, Pat whispered hoarsely 
to him: “Give me the best wedding ring 
you have in the shop.” 

“Kighteen karats?” queried the clerk. 

“No!” snapped Pat, drawing back in an 
offended manner, “Atin’ onions, if it’s any 
of your dom business.” 


A “flock of electric cranes,” three in 
number, were recently reported to be 
roosting comfortably in their new Win- 
ter quarters in’ the machine shop at the 
hospitable New York Navy Yard. These 
cranes are traveling birds and are respec- 
tively capable of bearing a load of 40, 25 
and 10 tons each. The 40-ton crane is 
one of the largest in the United States. 


An owl is reported to have recently set 
off the burglar alarm of a church in New 
Rochelle, N. Y. The owl is a tame bird with 
a fondness for sitting upon the wires 
at night and hooting. It is believed that 
his weight probably sagged the wires and 
completed the circuit, thereby sending in 
the alarm to the police. 


Homeless, demented and vagrant, a 
man, poorly clothed and gaunt in ap- 
pearance, trotted up the car track in East 
Thirty-fourth street, New York, from the 
ferry station toward Broadway, one night 
a week or so ago. He bent low over the 
trolley slot and yelled with excitement, in- 
sisting, when a muscular bluecoat took 
him off to Bellevue, that three teams of 
white horses were located in the slot, pull- 
ing a golden chariot which was driven by 
Bluebeard. At the hospital he was as- 
signed to the insane pavilion. 


Two miles of wires, the property of the 
Postal Telegraph Company, in the town 
of Union, Hudson County, N. J., were 
sold recently for $1 to Mr. Charles 
Singer, the town clerk of that village, who 
bid personally and not as an officer. The 
reason for the sale was that there were un- 
paid taxes on these lines amounting to 
$151.70, which the company is said to 
owe. A bill of sale was made out shortly 
after the acceptance of Mr. Singer’s bid 
and a formal demand made on the com- 
pany to stop using the lines. 
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Progress of the General Electric 
Company in 1900. 

The General Electric Company reports 
that the business done during the year 
1900 shows a large increase over that done 
in 1899, notwithstanding the fact that bus- 
iness in that year was the best in its his- 
tory. By means of enlarged facilities: in 
its workshops the company has been 
enabled to make deliveries keep pace with 
increased orders. New projects requiring 
large quantities of electrical apparatus 
and supplies have been numerous during 
the year, and final deliveries have been 
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generally more satisfactory service. The 
increasing demand for railway equip- 
ments for rural and interurban work shows 
clearly the tendency on the part of all rail- 
way companies to extend their lines, 
thereby placing the suburbs of large cities 
within easy reach of business centres and 
relieving the congestion of densely popu- 
lated districts. 

Great advances have been made during 
the year in the equipment of large manu- 
facturing plants with electric motors. The 
time is not far distant when the distribu- 
tion of power by electricity will become 
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made on several large outstanding orders. 
The prices of the raw materials chiefly 
used in the electrical work remained at 
the high record made during the year 
1899, until November last. Since then 
actual advances have been demanded on 
these prices, which, if continued, must 
ultimately lead to increased prices for 
finished electrical products. 

During the year noted improvements 
have been made in the equipment of cen- 
tral station lighting apparatus, the older 
and less efficient types of generators and 
devices having been discarded and replaced 
by larger units of higher efficiency and of 
a more substantial character. 

In electric railway work there has 
been a decided tendency ‘to use equip- 
ments of four motors instead of two, thus 
giving greater power, higher speed and 


universal in mills and factories. Great 
progress has been made in the equipment 
of each tool with its individual motor in 
machine shops of recent construction. 

So rapid have been the strides in the 
successful transmission of power by elec- 
tricity over considerable distances, that 
the limiting factor is no longer the length 
of the transmission line but is merely a 
question of the market price at which the 
power can be sold. Power at a loss of 
only eight per cent on the line is to-day 
being transmitted 80 miles in California. 
Electrically equipped water powers are to- 
day among the most desired of all proper- 
ties. The electrical transmission of power 
from coal mines—using slack for fuel— 
is now beginning to attract the attention 
of capitalists, and at the close of the year 
1900 there were several plants of this 


REVIEW 


115 


character in different sections of the coun- 
try which have proved to be great com- 
mercial successes. 

To-day the introduction of electrical ap- 
paratus into new fields as well as its ex- 
pansion in places where entry has already 
been made seems to be limited only by the 
number of competent engineers who can 
give to the promotion of such work that 
comprehension of economies and under- 
standing of mechanical applications so es- 
sential to a ready grasp of the advantages 
of those things which are new. It can be 
stated as a broad proposition that the use 
of electrical apparatus will invariably pro- 
mote economies, and advancement in near- 
ly all the fields of industrial enterprise 
may best be marked by the number of 
undertakings brought under the influence 
of the progressive electrical engineer. 


——_+e- 
St. Louis Electric Stanhope. 

In the illustration herewith is shown 
an electric stanhope made by the St. 
Louis Automobile and Supply Com- 
pany, of St. Louis, Mo. This machine is 
mounted with a single motor and carries 
40 cells of battery. It is provided with 
wooden spoke pneumatic tire wheels 32 
inches in diameter in front and 36 inches 
in diameter in the rear. The vehicle is 
made for speeds up to 14 miles per hour 
and operates about 40 miles on one charge 
on good level roads, and from 20 to 25 
miles on ordinary roads. Additional in- 
terest belongs to the vehicle shown on 
account of the fact that it is the first elec- 
tric automobile built in St. Louis. It has 
already run several hundred miles. 





The Abolishment of Smoking Cars in 
Brooklyn, N. Y. 


The abolishment of the smoking cars 
in the Borough of Brooklyn has a wider 
application than would seem at a first 
glance. It is said to be the work of the 
women’s temperance societies of Brooklyn, 
and if they are really responsible for it 
the cause of temperance ought to have a 
big boom across the river at once. A few 
days’ trial of the absence of the smoking 
car—a conveyance whose filthy interior 
and occupants could only have been de- 
scribed by another Swift—has so improved 
the cleanliness of the entire train system 


that it is not easy to think of any return 
to the obnoxious smoking car. To those 
residents of Brooklyn who have attempted 
to defy decency and the rules of the com- 
pany by smoking in the cars since their 
cattle pens were abolished it may be 
pointed out that such conduct bears the 
stamp of a Yahoo, and not that of one 
who cares either for social decencies or 
civic progress.—New York Press. 
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Telegraph 











A Citizens’ Independent Telephone Com- 
pany has been organized in Ashley, Ohio. 


A telephone line is being constructed in 
Youngstown, Ohio, and will extend to 
Calla. 


A new telephone line is now in process 
of construction from Union, Mo., to Flag 
Springs. 

A new telephone company is soon to 
enter the competition in Denton, Md., and 
bid for the peninsular business. 

Physicians in. Detroit, Mich., are said 
to be asking for a new telephone company 
to compete with the present Bell system. 


A new telephone exchange will be estab- 
lished by the Sunset Telephone Company 
in the near future at Coronado Beach, 
San Diego, Cal. 

A rumored consolidation in Tennessee 
is that of the People’s and the Cumberland 
Telephone companies, which are said to 
be endeavoring to consolidate into one 
concern. 


The 'Tide Water Telephone Company 
has installed an exchange in Tappahan- 
nock, Va., and will operate long-distance 
lines connecting with the service of the 
West Point Telephone Company. 

Representatives of the Bell Telephone 
Company are said to have recently looked 
over the telephone system of Sodus, N. Y., 
with a view toward purchasing it and 
erecting an exchange of their own. 


A rather unusual company has been 
formed in Brazil, Ind., which consists of 
a number of firms and merchants, each 
individual owning his own telephone and 
paying his share towards the construction 
of the line. 

A new franchise was granted in Batavia, 
N. Y., by the aldermen of that city, to the 
Ramison Electric Company, which will 
erect poles and operate a telephone sys- 
tem in competition with the companies 
already doing business there. 


W. C. Carpenter and others, of Gaff- 
ney, S. C., propose in the near future to 
establish a telephone exchange in that 
city and have incorporated for that pur- 
pose the Gaffney Telephone Company, 
with a capital stock of $10,000. 


A new country line east of Tarkio is 
being built by the Northwest Missouri 
Telephone Company to extend to various 
residences in the vicinity of London and 
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will accommodate a number of places be- 
tween London, Stafford and Tarkio. 


Subscribers of the New England Tele- 
phone and Telegraph Company, iin Bos- 
ton, Mass., number now 20,659, while in- 
cluding the suburban districts the num- 
ber reaches 30,800, making the Boston ex- 
change one of the largest in the world. 


The lines of the Fox River Valley, Wis., 
Telephone Company, which will tap the 
system of the Little Wolf Telephone Com- 
pany between Kaukauna and Dale, are 
well under construction and will probably 
be in operation within a very few days. 


A telephone line has been completed be- 
tween Dundee, Starkey and Eddytown, N. 
Y., by the Dundee Electric Light Com- 
pany. A telephone exchange will be es- 
tablished in the village and it is expected 
by the company to secure a considerable 
portion of the local business. 


Private independent telephone lines at 
Ramsey, De Pauw and Milltown, Ind., are 
said to have been purchased recently by 
the Home Telephone Company, of New 
Albany. This company now owns lines 
as far west as Milltown and has connec- 
tions as far east as Mt. Vernon, III. 


Contracts for the erection of a new tele- 
phone building in the East End, Pitts- 
burgh, Pa., have been awarded by the 
Central District and Printing Telegraph 
Company. The building will be of brick, 
three stories in height, thoroughly fire- 
proofed, and will cost about $35,000. 


The Bastin Telephone Company, of 
Mt. Vernon, Ky., has recently been in- 
corporated for $25,000 and opened ex- 
changes at Lancaster, Crab Orchard and 
Mt. Vernon. The company owns about 
200 miles of toll lines, covering about 
five counties in the vicinity of Mt. Vernon. 


A telephone line will be constructed in 
the near future from New Castle, Del., to 
Wilmington, to connect with the Postal 
Telegraph - Cable Company. The line 
will be a telephone service from Norfolk, 
Va., to Wilmington and from there to New 
York, the telegraph system will be em- 
ployed. 

The entire Mediterranean squadron of 
the French Navy is soon to be provided 
with wireless telegraph service, which will 
be tested during the coming cruise, the 
recent experiments having shown that 
despatches can be accurately exchanged at 
distances of from 18 to 20 miles by the 
new system. 


After February 1, residents of McKees- 
port, Pa., will have two telephone lines to 
Pittsburgh, one being that of the Federal 
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Telephone Company, which has made ar- 
rangements with the Pittsburgh & Alle- 
gheny company for service in Pittsburgh, 
and the other the Central District and 
Printing Telegraph Company. 


A new telephone substation is to be 
erected by the Bell company on the south- 
east corner of Park avenue and Goodman 
street, in Rochester, N. Y., at a cost of 
$5,000, for the benefit of East Side sub- 
scribers. It will be ready about February 
1. The switchboard for this exchange is 
estimated to cost about $3,500. 


The United Telephone and Telegraph 
Company, of Wilmington, Del., has been 
recently incorporated in that city to con- 
struct and operate telegraph and telephone 
lines, with $2,000,000 capital. The in- 
corporators are W. D. Bernard, E. Davis, 
E. M. Yarnall, all of Philadelphia; W. R. 
Bliss, of Chester; C. M. Clements, of 
Sunbury, Pa. 


Professor Popoff, the Russian inventor 
of a system of etheric telegraphy, accord- 
ing to a London, England, report, has 
been invited to visit England by a syndi- 
cate for the purpose of capitalizing his 
invention and to cooperate with Mr. Mar- 
coni. The syndicate is said to be the In- 
ternational Marine Communication Com- 
pany, one of the Marconi interests. 


Underground telephone wires are being 
seriously considered in Jacksonville, Fla., 
and a press despatch from that city states 
that both the Jacksonville Telephone Com- 
pany and the local Bell company will soon 
take down their overhead wires and put 
them in conduits under the street, which 
will be a great improvement to the city, 
particularly at the corners where the wires 
cross the streets. 


Assurances are said to have been given 
by the Hyde Park, Chicago, IIll., District 
Telegraph and Electric Company that it 
will make rates equivalent to about one- 
half of what the Chicago Telephone Com- 
pany asks for residence telephones in that 
city. The Hyde Park company is anxious 
to inaugurate its new system without de- 
lay and hopes to obtain the major portion 
of the business by introducing low rates. 


Construction work on the telephone line 
between Paris, France, and Rome, Italy, 
is making rapid progress and connections 
with Paris on the French side of the Alps 
are completed. On the Italian side oper- 
ations are more advanced for the installa- 
tion of that particular part of the line at 
a cost of only 100,000,000 francs, and is 
now in operation so that the engineers are 
enabled to turn their attention to the 
stringing of their lines between Turin and 
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Novi. After these cities are connected 
ihe system will be extended to Genoa, and 
thence to Rome. Messages direct from 
Paris to Rome are expected to be sent by 
March or April 1. 


Officers were elected at the first formal 
meeting of the Melrose, Fla., Telephone 
Company, which was held on December 
28, the officers elected being Dr. J. B. 
Curtis, president, and the Reverend A. H. 
Waters, secretary and treasurer. Active 
construction work will be begun and the 
poles for the line have already been dis- 
tributed. 


A new metallic circuit, which has been 
in process of construction for some time 
past, has been formally opened by the 
Central Union Telephone Com- 
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and Albert R. Smith, of North Tona- 
wanda, each holding five shares of stock. 

Experiments were recently made with 
a system of wireless telegraphy on an 
estuary of the river Thames, in England, 
the object being to determine the possi- 
bility of signaling vessels when the weather 
is of such a character that lights are ob- 
scured. The system tried was invented 
by Colonel Hozier and Mr. Neville Mas- 
kelyne, and consisted of mechanism for 
sending dot and dash signals. The trans- 
mitting station is established on shore 
near the point of danger and signals are 
sent out by automatic apparatus when 
ordinary lights would be invisible by 
reason of fog or other atmospheric condi- 
tions. The mechanism consists of an 





pany, of Ohio, across Ashtabula 
County from Ashtabula to An- 
dover and intermediate towns. 
This line gives long-distance 
service to all of the sta- 
tions between the two points 
connected, all of which are 
equipped with the latest style 
of toll-line instruments and 
apparatus. 


Regular quarterly dividends 
were declared at the recent 
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meeting of the Erie, Michigan, 

and Wisconsin telephone com- 

panies in Boston, the Erie and Michigan 
companies announcing a dividend of one 
and one-quarter per cent and the Wis- 
consin company one and three-quarters 
per cent, payable on January 14 to-the 
stockholders of record on December 31, 
the books closing December 31 and re- 
opening January 14. 


Rural districts in Walworth County, 
Wis., are to have a telephone system which 
will enable East Troy, the first village to 
try the experiment, to have a telephone 
service at the rate of $12 a year and the 
system will be connected with the long- 
distance lines of the Wisconsin Telephone 
Company, so that connection may be had 
with Milwaukee, Madison, Chicago or New 
York, if the farmer-subscribers so desire. 
Not more than four subscribers are to be 
placed upon one line. 


The Independent Union ‘Telephone 
Company, of Buffalo, N. Y., has been in- 
corporated with $200,000 capital stock and 
will have its principal offices in that city. 
The incorporators are: Samuel B. Rawson, 
Irving W. Griswold, Addison E. Lord, 
Frederick W. Martin, Frederick H. Sudro, 
James Dake and Theodore M. Brush, all 
of Elyria, Ohio. The other directors are 
said to be George H. Brown, of Buffalo, 
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automatic revolving wheel whose periphery 
is notched with teeth of variating sizes, 
which, as the wheel revolves, operates a 
Morse key connected with the sender, an 
according to the length of time the teeth 
keep the key depressed long or short sig- 
nals are transmitted which represent the 
dots and dashes of the Morse code.. This 
wheel, which can be turned by an electric 
motor or by clockwork, may be arranged 
so as to signal every minute or two or 
continuously, as may be desired, the idea 
being to put it into operation whenever 
foggy weather comes along. 


A reduction in private and business 
rates by the Southern New England Tele- 
phone Company was announced on Decem- 
ber 29, to cover all Connecticut towns 
where there are less than 160 subscribers, 
the rates for house party service being 
reduced 25 per cent and those for business 
offices thirty-three and one-third per cent. 
The towns affected are Branford, Daniel- 
son, Guilford, Litchfield, Manchester, 
Milford, Naugatuck, New Milford, Ridge- 
field, Rockeville, Southington, Saybrook, 
Simsbury, Wallingford and Winsted and 
their connecting towns. 


Farmers of Winnebago County, Wis., are 
to have a telephone system which will con- 
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nect them with long-distance lines if the 
plans now entertained by the Telephone Con- 
struction Company are carried through, 
as they seem likely to be. Milwaukee in- 
terests are prominent in the directorship 
of the company and are represented as 
follows: George N. Wiswell is president, 
E. A. Wadhams is vice-president, and 
Henry G. Goll is secretary and treasurer. 
The directors are F. G. Bigelow, Charles 
F. Pfister, George N. Wiswell, E. A. Wad- 
hams, Thomas H. Gill, P. L. Spooner, of 
Madison, and E. E. Naugle, of Chicago. 


A press despatch from London, Eng- 
land, states that the new telephones which 
are in process of installation there will 
greatly simplify the telephone situation 
in that country. Much trouble was ex- 
perienced with the old wires as they were 
considerably too few, thus preventing calls 
from getting through within a reasonable 


length of time. Subscribers at present 
are looking ahead with no little impatience 
to the installation of the new instruments 
and system, which will greatly facilitate 
the transaction of business and do away 
with the annoyances to which patrons of 
the system have hitherto been subjected. 





~iaeiilaacnns 
An Oil Engine. 

The accompanying illustration gives an 
excellent view of an oil engine manufac- 
tured by the Aultman Company, of Can- 
ton, Ohio, for Priestman & Company, In- 
corporated, Philadelphia, and known as 
the Priestman safety oil engine. It will 
be noticed from the illustration that the 
machine is compactly built and is de- 
signed upon the straight-line principle. 
The flywheels are mounted between the 
main bearings, relieving the latter of 
severe stresses in running. Finely atom- 
ized oil is injected into a chamber where 
it is mixed with air and this mixture is 
heated by the exhaust gas passing through 
a jacket surrounding the mixing chamber. 
The vapor thus prepared is drawn into the 
cylinder by the outward stroke of the pis- 
ton and there compressed and fired by an 
electric spark in time for the next out- 
ward stroke. The engine works forward 
on the familiar Otto cycle giving one 
ignition for two revolutions of the fly- 
wheels. The throttling system of govern- 
ing is used, ignition taking place every 
other revolution. It is claimed by the 
makers that this system secures excellent 
regulation. High-grade kerosene oil is 
used and this may be obtained anywhere 
in civilized countries. The consumption 
of oil is stated to be about one and a 
half drops per horse-power per ignition, 
or about one and a quarter pounds of oil 
per horse-power-hour. The oil spray en- 
tering the cylinder lubricates it perfectly 
and the engine therefore requires a mini- 
mum of attention. 
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SPRINGFIELD, ILL.—Ewing & Western 
Railway Company. $30,000. 


Onto—Harrison County 
$25,000. 


CoLtumBus, OHI0 — Farmers’ Mutual 
Telephone Association Company, of Me- 
chanicsburg. $10,000. 


Witmincton, Det.—The Maryland & 
Delaware Telephone and Telegraph Com- 
pany, of Baltimore, Md. $50,000. 


MILWAUKEE, Wis.—North Milwaukee 
Electric Light Company, $15,000, to do 
a general electric business. A. D. Meisel- 
bach, Otto Brandes and John Hurley. 


JEFFERSON, Mo.—Kansas City & St. 
Joseph Electric Railroad Company. $1,- 
500,000. Incorporators: P. A. Gilson, 
Robert McGeehan, Homer Reed and 
others. 


CoLUMBUS, 
Telephone Company, of Cadiz. 


Co_umsBus, On10o—Eureka Light Com- 
pany, of Canton. $15,000. Directors: 
James 8. Knight, W. G. Smith, Charles 
H. Belden, Edwin Marshall and Alphonso 
N. Dunbar. 


CoLumMBus, OH10—Charters were grant- 
ed on December 19 to two electric rail- 
way companies—the Norfolk. Ashland & 
Southern, $10,000, and the Mansfield, Mt. 
Gilead & Columbus, $20,000. 


AusTIN, TEx.— Dubinsky Electric 
Works, of San Antonio. $5,000. Incor- 
porators: L. Kaufman, Ed Naegelin, M. 
Milgrow, of San Antonio, and Max Kauf- 
man, of st. Louis, Mo. 


PHILADELPHIA, Pa.—Wenonah, Clay- 
ton & Glassboro Electric Company, of 
Gloucester County. $50,000. This com- 
pany will absorb the interests of the old 
Gloucester County Electric Company. 


PortsMouTH, N. H.—A reorganization 
has been effected in the directorate of the 
Portsmouth Gas, Electric Light and Pow- 
er Company, new directors taking the 
place of the old board, which resigned. 


CuicaGco, Itt.—Mt. Pulaski Telephone 
and Electric Company; $5,000; incorpo- 
rators: J. W. Collins and others. Peoria 
Gas and Electric Company; capital stock 
increased from $500,000 to $1,000,000. 


CoLtumsus, OH10—The Scioto Valley 
Traction Company has certified to an in- 
crease of its capital stock from $100,000 
to $1,000,000. B. Mahler, of Cleveland, 
has been elected president of the company. 


GutTHRIE, O. T.—Chicago capitalists, 
with $200,000 back of them, are treating 
with the local authorities in Oklahoma 
City for a franchise for the Oklahoma 
Railway, Light, Power, Fuel and Gas 
Company. 


Austin, TEx.—Galveston City Railway 
Company. $800,000. Incorporators: Wal- 
ter G. Oakman, George R. Turnbull and 


ELECTRICAL REVIEW 


Edward Cornell, of New York city; R. B. 
Baer, of Houston, and J. W. Terry, of 
Galveston. 


LittteE Faris, N. Y.—State Senator 
Feeler has been appointed receiver for 
the Dolgeville Electric Light and Power 
Company to foreclose a mortgage of $50,- 
000, held by the National Trust Com- 
pany, of New York. 


Des Moines, Iowa—Citizens’ Gas and 
Electric Company, of Council Bluffs. 
$150,000. Incorporators: C. W. Perkins, 
E. J. Dudley, L. B. Dailey, K. K. Me- 
Laren, L. A. Kapebyea, H. W. Meen, all 
of Jersey City, N. J. 


Newark, N. J.—Arecibo Electric Light 
and Water Company, of Essex County, to 
do business in Puerto Rico and elsewhere. 
$300,000. Paid-up stock, $1,100. E. J. 
McNulty, Charles H. Tuttle and P. 
O’Leary are the incorporators. 


Austin, Tex.—Dallas & Fort Worth 
Construction Company. $7,500. To con- 
struct electric railroads and bridges for 
railroad companies. Incorporators: G. 
Van Ginkel, Fred Howard Porter, L. M. 
Callaway, Edward T. Moore, Francis A. 
Nisbet and E. C. Gambell, of Dallas; J. T. 
Voss, of Fort Worth, and I. M. Earle, of 
Des Moines, Iowa. 


AtBany, N. Y.—Monticello, Fallsburg 
& White Lake Railroad Company. $250,- 
000. Directors: Theodore B. Du Bois, 
Joseph C. McGuire and John L. Sommer, 
of Newark, N. J.; John H. Wanamaker, 
of Brooklyn; John R. McParlan, of New 
York city; Charles N. Fuller, of Jeffer- 
sonville; Louis Hausser, of Harrison, 
N. J., and James G. Terbell, of Liberty. 


Detroit, Micu.—All the street rail- 
ways of Detroit were consolidated on 
December 31, under the name of the De- 
troit United Railway Company, with a 
capital stock of $12,500,000. Incorpora- 
tion articles were filed for the new com- 
pany at Lansing, where a franchise fee of 
$6,000 was paid. The new officers are 
James L. Edwards, president, and James 
F. Van Name, secretary. 


HartTForp, Cr.— Electropneumatic 
Company. $1,000,000. To build a pneu- 
matic tube express service between Boston, 
Mass., and New York, by means of which 
packages can be sent from one city to 
the other in 27 minutes. The incorpo- 
rators are Chas. P. Phillips, Warren K. 
Dowe, James L. Wolcott, Charles B. John- 
son, William C. Case and Percy S. Bryant, 
all of New York except the last two. 


TreNTON, N. J.—A decision rendered 
on December 18 by the State Board of 
Taxation reduces the assessment made 
against the North Jersey Street Railway 
Company by the city of Newark, from 
$3,100,000 to $2,266,000. The assess- 
ment included about $500,000, which rep- 
resented the franchise value which the 
state board held as untaxable. A fur- 
ther reduction was allowed because of the 
likelihood of the company’s equipment to 
wear and tear. 


BripGeport, Ct.—The Bridgeport Trac- 
tion Company was recently sold to the 
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Connecticut Light and Power Company, 
of Waterbury, the price paid for the equity 
being $236,000. Deeds conveying the 
property have been already filed. The 
Connecticut Light and Power Compan 
assumes the mortgage bonds of $1,897,000, 
issued for the construction of the road, ete. 
The Connecticut Light and Power Com- 
pany owns various franchises in this state 
and is controlled by the United Gas Im- 
provement Company, of Philadelphia. 


Ottawa, Ont.—The Ottawa Electric 
Company has voted to increase the paid- 
up capital stock of the company to $1,000,- 
000. This will mean an increase of $218,- 
000, which, on December 14, was stated 
to have been nearly all taken up. Bonds 
of the company are also to be increased 
from $320,000 to $520,000. The object 
of these two increases is to wipe out the 
present indebtedness of the company, to 
overcome the reverses caused by the recent 
fire, and to complete the erection of the 
new plant and power-house, which are at 
present well under way. 


St. Paut, Minn.—St. Francis Electric 
Railway Company. Charles T. Wood- 
bury, of Anoka; George D. Woodbury, of 
Wollaston, Mass.; John S. Woodbury, of 
Anoka, and William Streetly and Marshall 
S. Hamblen, of St. Francis. John S. 
Woodbury has been elected as president 
of the company, C. T. Woodbury as vice- 
president and William Streetly as sec- 
retary and treasurer. The company pro- 
poses to construct a line of railway to 
run from St. Francis east to the Eastern 
Minnesota cutoff, a distance of some five 
miles, which is at present its nearest ship- 
ping point. 


AtBANY, N. Y.—The Metropolitan 
Street Railway Company, of New York 
city, filed certificates with the Secretary 
of State on December 21 for an increase 
of its capital stock from $45,000 to $52,- 
000. A tax of $8,750 was paid by the 
company on the increase. Among the 
papers was a statement that the debts and 
liabilities of the company amounted to 
$32,750,000. The increase was approved 
by the state railroad commissioner on 
August 2. The additional capital stock 
will be used to change the motive power 
of the road from cable to underground 
trolley and the balance for floating in- 
debtedness contracted for the purchase of 
stock in other New York city railroads. 


TRENTON, N. J.—Consolidation articles 
were filed on December 20 merging the 
following electric light companies in the 
northern part of the state with the Central 
Electric Company, whose capital stock 
was increased from $100,000 to $750,000: 
Raritan Electric Light and Power Com- 
pany, the Bound Brook Electric Light, 
Heat and Power Company, the Dunellen 
Electric Light Company, the Edison Elec- 
tric Illuminating Company of New Bruns- 
wick, the Railway Electric Company and 
the Middlesex Electric Company. The 
officers of the consolidated company are: 
President, Philip N. Jackson; vice-presi- 
dent, Adrian Riker; secretary, L. D. How- 
ard Gilmour ; treasurer, Uzal H. McCarter. 
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THE SPEED REGULATION OF WATER- 
WHEELS. 


BY ALLAN V. GARRATT. 


Two factors stand out prominently 
among the causes which have in the 
st few years led to the enormous develop- 
sent of water-powers for electrical trans- 
ission. .One of these is the ability to 





raise the line voltage sufficiently to 
keep copper investment within dividend- 
earning limits. The other—on which the 


first depends in a large measure—is the © 


ability to keep the speed of the water- 
wheels within very small limits of varia- 
tion under the largest and most sudden 
variations of load which are liable to occur. 

Most prominent among the devices for 
the latter purpose are the water-wheel gov- 
ernors manufactured by the Lombard 
Water-Wheel Governor Company, of Bos- 
ton, Mass. 

These governors—of which there are 
eight distinct types adapted to different 
hydraulic conditions—are now used to 
regulate the speed of more than 250,000 
horse-power of water-wheels in this coun- 
try alone. They have been applied with 
equal success to turbines operating under 
the full head of Niagara Falls, and also 
under only five feet of head, and for that 
matter under almost every intermediate 
head. 

They have been applied with equal suc- 
cess to every standard form of turbine 
adapted to an electric plant, and also to 
every make of tangential water-wheel on 
the market. The highest voltage, longest 
distance water-power plants in this coun- 
try are governed entirely by Lombard gov- 
ernors. 

From these statements it must not be in- 
ferred that the most accurate speed regu- 
lation can be obtained with any make of 





Fig. 1.—KENSINGTON ELECTROMOBILE RUNABOUT. 
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water-wheel set in any manner simply by 
attaching a Lombard governor. To pro- 
duce the highest degree of regulation it 
is necessary to give the most careful con- 
sideration to the elements of design of 
plant and also to the design of water- 
wheels and connections. The whole con- 
struction including hydraulic construc- 
tion, water-wheels and governors must be 
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Kensington Electromobiles. 

On this page are illustrated two types 
of electromobiles recently constructed by 
the Kensington Automobile Manufactur- 
ing Company, of Buffalo, N. Y. In the 
stanhope, which is shown in Fig. 1, the 
wheels are of the bicycle type with ball 
bearings. The front pair is 30 inches in 
diameter and the rear pair 34 inches in 
diameter. A single motor is used and it 
is claimed that careful construction and 
ingenious design have combined to pro- 
duce in this type of vehicle a highly eco- 
nomical automobile. The runabout shown 
in Fig. 2 is provided with wooden wheels 
and solid rubber tires, its construction be- 
ing clearly indicated by the engraving. 
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The New England Automobile Club. 


The New Automobile Club of New Eng- 
land, whose headquarters at the present 
are at the Hotel Somerset, Boston, Mass., 
has a somewhat peculiar set of by-laws. 
Propositions for membership must be sub- 
mitted in writing by two members and not 
only must the name of the applicant be 
given, but also the residence, profession 
or occupation and the classification of the 
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Fic. 2.—KENSINGTON ELECTROMOBILE RUNABOUT WITH WOODEN WHEELS. 


integral in design, each part thoroughly 
adapted to the others. There are scores of 
such plants now in practical operation in 
which no improvement could be suggested 
or desired. The subject of water-wheel 
regulation is not yet thoroughly under- 
stood, but it is sufficiently well understood 
to make it safe to say that few, if any, 


waterfalls are of such natural conforma- 
tion that they may not be developed so as 
to obtain a satisfactory speed regulation 
under the most exacting requirements and 
the most severe conditions of sudden and 
large load variation and high line-voltage. 


new man. This by-law is intended to 
forestall the possibility of any name com- 
ing up before the committee for action and 
finding that body practically in total ig- 
norance as to who the nominee is and what 
his qualifications are. Ladies will be 
admitted to the club house practically 
in the same manner as is done at 
the Country Club. The annual dues are 
$50 and the entrance fee is $50, though 
for a short time, while the club is getting 
into form, no entrance fee will be re- 
quired. 
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THE AMERICAN BRIDGE COMPANY 
has a contract to furnish to the Compagnie 
des Chemins de Fer de Puerto Rico two 133- 
foot spans for the Manati River Bridge, 
Porto Rico. 














R. C. RISK, M. D., Williamstown, Mo., de- 
sires catalogues of telephones and small 
switchboards. He requests that special at- 
tention be paid to second-hand instruments 
which he can use if in good condition and at 
reasonable prices. 


THOMAS H. BIBBER & COMPANY an- 
nounces that it has opened an office at 38 
Arch street, Boston, Mass., for the purpose 
of representing manufacturers of standard 
electrical merchandise, and will make a 
specialty of bare and insulated wires. 


THE AUDIT COMPANY, of New York and 
Chicago, has issued its calendar for 1901. 
The calendar is mounted upon a handsome 
card showing the company’s two office 
buildings, the Queen Building in New York, 
and the New York Life Building in Chicago. 


L. B. ALLEN COMPANY, INCORPOR- 
ATED, Chicago, states that the year 1900 
was the most prosperous one in its entire 
history. The demand for the Allen goods 
is showing a rapid, healthy growth, notably 
among the leading electrical supply houses 
and in the export trade. 


MR. CHARLES E. BIBBER, of Boston, 
informs the ELEcTRICAL REvIEw that he has 
severed all connection with the Bibber- 
White Company, and has taken an office at 
37 Arch street, Boston, where he will con- 
tinue business as a contractor for railroad 
and electric lighting plants. 


THE INCANDESCENT ELECTRIC LIGHT 
MANIPULATOR COMPANY, of Boston, 
Mass., is having so many inquiries for its 
manipulator and adjuster from all over the 
country, that it is looking for good agents to 
represent the company in all the large cities 
and invites correspondence from persons in- 
terested. 


MR. JOHN T. McROY, New York and 
Chicago, has sent out another blotter illus- 
trating his vitrified clay conduits. On the 
face of the blotter is inscribed a little verse 
under the head of “Alternating Currents,” 
describing what happens to the unfortunate 
man in a stiff game of jack-pot poker. 


THE EMERSON ELECTRIC MANU- 
FACTURING COMPANY, St. Louis and New 
York, will send, upon application, its new 
catalogue of Emerson fan motors for 1901. 
The book contains 64 pages, and is artistic- 
ally gotten up, showing many half-tone il- 
lustrations of the apparatus, and contain- 
ing full descriptive matter. It is neatly 
bound in French grey, and stamped in slate. 


BATTLES, HEYE & HARRISON is the 
title of a new firm which has been formed 
for the purpose of dealing in municipal 
bonds and high-grade unlisted corporate 
securities. The firm is composed of Mr. 
Frank Battles, of Philadelphia, and Messrs. 
George G. Heye and Hugh H. Harrison, of 
New York. The firm’s offices are at 505 
Chestnut street, Philadelphia, and 71 Broad- 
way, New York. 


THE AMERICAN SCHOOL OF CORRE- 
SPONDENCE, Boston, Mass., is sending out 
a special coin card to be used by engineers 
and others desiring to examine its instruc- 
tion papers and text-books. The card con- 
tains a place where a silver 25-cent piece 
may be inserted and securely sealed. This 
card contains, also, a place for name and ad- 
dress and text-book wanted. It may be 
placed in an envelope and addressed to the 
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scnool without further trouble. Any one 
wishing to examine any of the instruction 
papers of this school should send for one of 
these cards in order to send the money 
safely. 


THE G. F. BRUNT PORCELAIN WORKS, 
East Liverpool, Ohio, has issued a remark- 
ably handsome calendar for 1901. The 
calendar consists of six heavy leaves, each 
one containing handsome illustrations by 
Paul de Longpre, showing Jacqueminot, tea, 
bride, Marechal Niel and American beauty 
roses. The illustrations are faithful and 
finely executed, the entire calendar present- 
ing a most artistic effect. 


THE ELECTRIC GAS LIGHTING COM- 
PANY, of Boston, Mass., reports that its 
electric light business during the past year 
has proved one of its most successful de- 
partments. The company’s ambition is to 
enlarge and make more efficient this de- 
partment of its business, and to this end it 
has increased its storage capacity, and will 
carry a largely increased stock, enabling 
it to fill all orders with promptness. 


1 HE CHASE-SHAWMUT COMPANY, Bos- 
ton, Mass., has recently issued two calendars 
for the ensuing year. On the face of one is 
printed a half-tone illustrating a switchboard 
of the Edison Electric Illuminating Company, 
Savannah, Ga. The other and larger calen- 
dar is similar to the smaller one, but shows 
a sample-board on which are fastened the 
various electric specialties made by the com- 
pany, and which were sent to the Paris Ex- 
position of 1900, winning a medal for the 
manufacturers. 


THE CONSOLIDATED RAILWAY LIGHT- 
ING AND EQUIPMENT COMPANY, 100 
Broadway, New York, has issued a private 
telephone call book, which is one of the most 
unique and useful souvenirs ever sent out by 
any company. The book is printed like a 
journal and indexed like a ledger, having 
spaces on its pages for the names, addresses 
and telephone call numbers of 600 persons. 
The book is neatly bound in green morocco, 
and is sent out with the compliments of Mr. 
Jno. N. Abbott, the vice-president and gen- 
eral manager of the company. It is certain 
to be used and preserved by every fortunate 
recipient. 


THE CONSULTING engineering firm of 
Osterberg & Sutton, 11 Broadway, New York, 
has been dissolved and the two members of 
the firm will continue their engineering 
practice separately at the same address. 
Mr. Max Osterberg, E. E., A. M., who is well 
known in electrical and journalistic circles, 
having done considerable practical electrical 
and X-ray work, will continue to devote him- 
self to consulting engineering and expert 
work. Mr. Frank Sutton, E.E., will con- 
tinue work along the same lines and is pre- 
pared to draw up specifications for heating 
and ventilating plants and sprinkler and 
fire-protection systems. 


THE DEARBORN DRUG AND CHEM- 
ICAL WORKS, 27-34 Rialto Building, Chi- 
cago, announces that hereafter a charge will 
be made for all analyses of different ma- 
terials, waters, fuel, oils, alloys, ores, metals, 
etc., sent to its laboratory. Charges for the 
mineral analyses of waters will be credited 
on the first purchase of the company’s boiler 
compounds. Customers ordering or using 
the company’s lubricating oils will receive 
credit for analytical charges, making the 
analyses free of cost. There will be a slight 
discount on all other analytical work done 
for users of the company’s goods. Mr. Ww. 
H. Edgar, president of the company, has is- 
sued a circular letter, in which the tariff 
and charges for all sorts of analytical work 
are specified. 


THE CUTTER COMPANY, Nineteenth and 
Hamilton streets, Philadelphia, Pa., and 120 
Liberty street, New York city, has just issued 
a new I-T-E circuit-breaker catalogue which 
it believes more closely approximates com- 
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pleteness than any similar catalogue devoted 
to the important subject of circuit-breaking 
devices. The catalogue is divided into six 
sections, each section being printed upon a 
paper of a different color so as to facilitate 
r-ference, all the instruments of one type 
being brought together, and making the com- 
plete book extremely valuable to the engi- 
neer. Illustrations are given of all of the 
various types, and templates showing base 
and switchboard mounting are included 
wherever possible, together with full data as 
to mounting, etc. In addition to the types 
described and illustrated, the Cutter Com- 
pany announces that it is prepared to build 
instruments to meet special requirements 
upon receipt of specifications. A copy of 
this catalogue will be sent by mail to any one 
interested. 


MR. E. G. SIGGERS, 918 F street, N. W., 
Washington, D. C., patent lawyer, went into 
business on his own account on May 1, 
1899. Previous to that time he had for a 
long period been a member of a large patent 
soliciting firm, acting as managing partner, 
and taking charge of all patent infringement 
and interférence cases handled by the firm. 
Mr. Siggers has an extensive knowledge of 
every department of the patent business and 
is competent successfully to handle applica- 
tions for patents of the most complicated 
nature and has in ‘his office a corps of com- 
petent assistants, trained under his direct 
supervision. For financial references he 
names the Columbia National Bank, and the 
Washington Loan and Trust Company, both 
of Washington, as well as Dun’s and 
Bradstreet’s, where his rating can be found. 
He is the publisher of the Inventive Age, 
the only journal published in Washington 
outside of governmental reports, and also 
of a 48-page pamphlet on “How to Obtain 
Patent, Caveat, Trade-Mark and Copyright 
Protection, with Decision in Leading Patent 
Cases,” copies of which will be sent free of 


_ charge on application. 


THE SWEDISH AMERICAN’ TELE- 
PHONE COMPANY, of Chicago, I11., describes 
its full multiple switchboard as follows: 
Ranging in capacity from a 10 to a 10,000- 
line exchange of the central energy type, 
the signals on the switchboard, both line 
and keyboard, are of a luminous type, con- 
sisting of a miniature incandescent lamp 
placed behind a three-eighth-inch opal glass 
bull’s-eye, and are self-restoring in action. 
This device has the advantage of being ex- 
tremely compact, and possesses no movable 
parts, thus permitting the most advantageous 
arrangement of drops and line jacks, and 
the placing of the answering jack directly 
underneath its line signals, enabling the 
operator in answering a call to plug the 
jack directly under the lighted signal with- 
out having to look for it. This arrangement 
obviates mistakes and allows any amount 
of cross-connecting or distributing of the 
subscribers’ lines. The cord circuit signals 
are of the luminous type and each pair of 
cords is equipped with two signals. One of 
the signals works in connection with the 
answering plug, and the other with the call- 
ing plug, thus enabling the operator to tell 
at a glance the state of connection at the 
moment. The keyboards are equipped with 
ringing key and operator’s cam or with com- 
bination keys which perform both opera- 
tions. In this board ‘the drops and jacks 
are placed in the lower panels; above them 
are the multiple jacks which are made in 
strips of 20 each, each being placed on 
seven-sixteenth-inch centres. The jacks con- 
sist of merely sleeve and tip springs, being 
free from inside contacts, which in other 
systems are said to be the cause of continual 
trouble, due to dust and corrosion at the 
points of contact. The company further 
states that its switchboards, even in the 
smallest units, are true universal boards; 
that is, any board, no matter how small, 
can be increased, if desired, to a full multi- 
ple board of any capacity by simply adding 
the extra sections without any change in 
those installed other than the addition of 
multiple jacks and the necessary wiring. 





